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MANPRINT ASSESSMENT:

HIGH MOBILITY MULTIPURPOSE WHEELED VEHICLE
HEAVY VARIANT (HMMWV-HV)

1.0 OVERVIEW

1.1 The MANPRINT Assessment was conducted for the HMMWV-HV maxi- and mini-
ambulance and S-250 communication shelter configurations. The test design
plan emphasized the MANPRINT areas of human factors, safety, and health hazards
as test issue 9. Other MANPRINT areas assessed included training, and crewman
and mechanic literature. The purpose of the assessment was to identify
MANPRINT findings which could lead to system improvements and refinements. The
assessment was conducted in support of USAOTEA by the U.S. Army Research
Institute for the Behavioral and Social Sciences (ARI) Fort Hood Field Unit.

1.2 Table 1.2.1 lists the major sections of this appendix and the asso-
ciated page numbers. Several types of data collection techniques were used in
order to gather MANPRINT data. Techniques included on-site observations, the
administration to test participants of structured interviews and key-point
checklists covering test data requirements, structured interviews with key
players, and the recording of comment and opinion data from test participants.
The major MANPRINT findings are first discussed in Section 3.0. Response tal-
lies for the items from the interviews and checklists, and all associated
comments are included in Section 4.0. 1In addition, the comments, opiniomns, and
observations have been sorted and are presented in Section 5.0 according to
MANPRINT categories.



2.0 METHODOLOGY

2.1 Data collection materials included structured interviews, checklists,
and questionnaires.. The Demographic Questionnaire (HFDQ) solicited information
about the physical, educational, MOS, and experience characteristics of drivers
and crewmen. The Training Interview (HFTI) solicited opinions about the
completeness and adequacy of new equipment training (NET). The Aidman
Interview (HFAIL), Driver Interview (HFDI), and Sheltercrew Interview (HFSI)
used a structured interview form which devoted several questions to each of
most of the test issues relevant to MANPRINT. The Aidman Checklist (HFAC),
Driver Checklist (HFDC), and Sheltercrew Checklist (HFSC) were short, summary
versions of the corresponding interviews and also addressed remaining data
requirements not covered by the interviews. The Maintainers Interview (HFMI)
covered scheduled maintenance and also activities necessitated by equipment
faults and failures. The Key Personnel Interview (HFKP) was general and was
intended to provide guidance in identifying major areas of concern. With the
exception of HFDQ, each of the above forms provided space for comments after
each question; these comments are included with the response tallies after the
listing of the individual questions in Section 4.0 of this report. 1In
addition, comments and test participant observations were solicited throughout
the test and recorded on Comments, Opinions, and Observations forms (HFCO).
Approximately two weeks before the end of test, test directorate personnel
evaluated the severity of identified MANPRINT problems and selected those
problems considered to be sufficiently severe as to warrant their presentation
at the Human Factors Test Participant Debriefing. This debriefing was an
opportunity to obtain comments focused upon the major problems which had been
identified throughout testing. The comments were coded and added to the
comment and opinion (HFCO) data base.

2.2 The structured interviews and checklists items had a Yes, No, N/A,
and Comment response format. The Yes, No, and N/A format allowed respondents’
opinions to be tallied. The N/A response was used when a respondents had no
experience with the topic of the item, felt that the item did not apply to
them, or when they chose not to respond. The comment format was open—ended and
allowed the respondents to explain their responses in greater detail.

2.3 Procedures for the administration of the interviews and checklists
were adapted to fit the availability of the respondents. Most interviews were
administered to individuals and some to small groups. A few checklists were
distributed for self-administration and collected later. HMMWV-HV crewmen were
interviewed extensively during Phase II of the test. For Phase III of the
test, a group debrief was used to discuss MANPRINT findings concerning the
vehicle equipment and test operations. Mechanics were interviewed at length
for both Phases II and III of the test. Unlike the crewmen who were able to
identify most of the MANPRINT problems affecting them early in the test, mech-
anics did not experience MANPRINT problems until Phase III after vehicle
reliability was affected by prolonged operation.

2.4 MANPRINT data were recorded onto floppy disks by data entry personnel
and then periodically uploaded as data files accessible to Statistical Analysis
System (SAS) programs resident in the OTEAl system. SAS was used to tally the
fixed responses on the questionnaires (PROC FREQ) and also to sort (PROC SORT)
and print (PROC PRINT) the comments and opinions. Since random selection or
random assignment of personnel for test participation was not possible,



sophisticated statistical procedures were not appropriate for the analysis of
the MANPRINT data.

2.5 Thirty-four demographic questionnaires were completed by test
players. Ages reported on the Demographic Questionnaire had a median of 20.6
years, a mean of 21.9 years, and a standard deviation (SD) of 3.0 years.
Twenty-eight test players were male, while six were female. Since both male
and female test players participated in the test, the height and the weight
distributions were predictably bimodal: Height had modes at about 5.5 and 6.0
feet with a range from 5.2 to 6.3, and weight had modes at about 150 and 190
pounds with a range from 104 to 205. Median time in service was 1.5 years with
the mean being 2.1 and SD 1.6. Median time working with the HMMWV was two
months with the mean being 3.7 and SD 4.5. With a mode of one month this is
clearly a very positively skewed distribution; the highest value was 2C months.
As for training with the HMMWV, the mode was 20 hours, the median 30 hours, the
mean 47.4 hours, and the SD 42.0 hours. Questions were asked which would
identify any serious visual, auditory, or motor problems and none were
discovered. '

2.6 Preliminary scoring of MANPRINT findings was conducted by Deputy Test
Directors for the Medical, Signal, and Marine Corps, and a MANPRINT representa-
tive. Fifty-eight (58) MANPRINT findings were reviewed and scored for their
impact on mission performance and priority for correction. The findings and
their implications were reviewed by the Deputy Test Directors and the score
ratings for each item were averaged.

3.0 MANPRINT FINDINGS
3.1 Scoring Results

3.1.1 Fifty-eight (58) MANPRINT findings were identified during the con-
duct of the MANPRINT Assessment. .The MANPRINT findings were scored at the end-
of-test by the Deputy Test Directors for the Medical, Signal, and Marine
Corps, and a MANPRINT representative. Two scales were used to rate the
findings. The first scale concerned the significance of the impact of the
identified design deficiency on mission performance. The second scale
concerned the priority for corrective action. The rating scales categories are
presented in Table 3.1.1.1 and the scoring results for the 58 findings are
given in Tables 3.1.1.2 through 3.1.1.5. There were 16 findings of safety and
health hazards, 28 findings of human engineering problems, 9 findings for
training improvement, and 5 findings of maintainability problems.

3.1.2 Seventeen (17) detailed descriptions of major MANPRINT findings
were prepared for the findings that benefit from further explanation. The
detailed descriptions combined several of the 58 MANPRINT findings when
descriptions appropriately addressed the same item of equipment. The detailed
descriptions indicated which of the vehicle systems were involved, and
described the findings, the cause, the implication, and the potential solu-
tions. Line drawing figures taken from TM 9-2320-280-10 and the manufacturer”s
parts manual were used to illustrate the described equipment features.




Table 3.1.1.1. Performance Impact Rating Scale and Correction Priority

Scale

II.

Performance Impact

A.

The design deficiency has a significant impact on human performance,
leading to a high probability of mission failure, damage to the
vehicles, or injury to personnel. Problem solution considered
essential for production model.

The design deficiency has a significant impact on human performance,
leading to a high probability of degraded mission capacity. Problem

solution should be included in the production model.

The correction of the design deficiency will significantly enhance
the operability and/or maintainability of the system.

The design deficiency can be corrected by a hardware change or can
be compensated for through training.

The design deficiency has minimal impact on mission. Correction
will enhance human performance.

Correction Priorities

Corrective action must be taken before a retest.
Corrective action must be incorporated before fielding.
Corrective action must be incorporated during fielding.

Corrective action would‘substantially improve performance and should
be taken.

Corrective action would have minor impact on operation and should be
taken if no significant cost is involved.




Table 3.1.1.2. MANPRINT Findings - Safety and Health Hazards

PROBLEM PRELIMINARY SOORING*
DESCRIPTION IMPLICATION PERFORMANCE  CORRECTION
(AREA) IMPACT CATEGORY
(A) MAXT-AMBULANCE
(B) MINI-AMBULANCE
(C) SHELTER CARRIFR
1. (AB) Rear doors The rear doors inadvertently open either as a  Injury to crewmen. lLoss 1. A 1
inadvertently open. result of the design of the latch or flexing of equipment.
of the fiberglass shelter.
2, (AB) Accumulating large quantities of dust enter the rear of the NBC and dust particle 2. A 1
dust conditions and  ambulances through the ventilation system and  contamination of wounded.
poor door seals. mumerous vehicle gaskets and seals.
3. (ABC) Heat fram Heat comes from the engine/transmission cowl~  Fatigue of crewmen. 3. A 1
engine/transmission  ing between the driver and passenger and leads
cowling. to high cab temperatures and burns crewman”s
' legs.
4. (AB) Ambulatory There is no restraint system for persomel Injury to wounded. 4. A 1
bench seat has o using the bench seat. Wounded may slump or
restraining device fall from the seat. A hazardous situation
for persomnel. exists for all persomnel while vehicle is
woving over rough terrain.
5. (A) Sharp edges on Sharp edges on the litter rack inside of the Injury to crewmen or 5. A 2
upper litter racks. ambulance compartment are a hazard to persom~  wounded.
' nel.
6. (A) No ceiling There are no handholds on ceiling for person-  Injury to personnel. 6. A 2
handholds for per— nel to use while moving about the rear of the
somnel . ambulance.
7. (AB) Sharp edges on  The edges of the seat and around the latch and Injury to persomnel. 7. A 2
the step (aidman”s) safety strap may cut personnel.
seat.
8. (B) Sharp edges on The wall of the stowage location, at the head  Injury to creswmen and 8. A 2
wall of stowage of the litter rack, has sharp edges. The wounded .
location. sharp edges may be struck by the wounded or
attending aidmen.
9. (C) Tailgate trip- There are two tripping hazards at the rear of Injury to crewmen. 9a. A 2
ping hazards. the commmication shelter: (a) the gap bet-
ween the tailgate when lowered and the rear of 9. D 4

the vehicle; and (b) the gap between the bed
of the vehicle and the lower edge of the
shelter.

10.

(A) Ambulatory bench
seat has no padding.

The ambulatory bench seat in the maxi-am
bulance hag no padding on the seat or back to
protect persomnel from vehicle hard aurfaces
or sharp edges.

Discomfort and injury to

wounded .

" 10.

*Preliminary scoring participant representatives included Deputy Test Directors fram Medical, Signal, and Marine Corps, ard a
MANPRINT representative.

No. - Underlined item mmbers indicate which items are contained in the following detailed descriptions.
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Table 3.1.1.2. MANPRINT Findings - Safety and Health Hazards (Cont"d.)

PROBLEM PRELIMINARY SOORING*
| DESCRIPTION | TMPLICATION |  PERFORMANCE CORRECTION
(AREA) IMPACT CATEGORY

(A) MAXT-AMBULANCE
(B) MINI-AMBULANCE
(C) SHELTER CARRIFR

11. (ABC) Sun glare Sun glare from the sun’s position low on the Collisions with objects. 11. C 3

blinds drivers. horizon blinds drivers. No am visors are
: provided.

12. (ABC) Cab vent for The vehicle cab vents only blow hot air into Fatigue of crewmen. 12. C 4
fresh air delivery cabs. ’
blows hot air.

13. (4B) Litter rawp The litter ramp hooks frequently detach during Injury to wounded. 3. D 3
hooks detach fram loading on level ground.
vehicle.

| I |

14. (AB) Litter ramp The sharp upright edges on the litter ramp Injury to cresmen. 14. D ‘ 4
edges cut the hands  that guide the litter cut aidmen”s hands when
of aidmen. the litters slide up or dowm.

15. (AB) The rear step The latch for the rear step (aidman”s) seat Injury to crew. 15. D 4
(aidman”s) seat may be inadvertently unlatched. If released,
latch is unsafe. personnel using the step aldman”s seat could

be ejected fram the vehicle.

16. (AB) No safe access  There are mo steps or handholds that crews can Injury to crew from using 16. E 4
route to the an use in order to access the ambulance roof to an improper access to the
bulance roof. tie down antemna, cover red cross. * roof.

*Preliminary scoring participant representatives included Deputy Test Directors from Medical, Signal, and Marine Corps, and a
MANPRINT representative.

No. = Underlined item mmbers indicate which items are contained in the following detailed descriptions.
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Tsble 3.1.1.3. MANPRINT Findings - Human Factors Engineering

PROBLEM

(AREA)

PRELIMINARY SCORING*

IMPLICATION |  PERFORMANCE CORRECTION
IMPACT CATEGORY

(A) MAXI-AMBULANCE
(B) MINI-AMBULANCE
(C) SHELTER CARRIER

1. (ABC) Driver and
passenger seats have
too little padding.

Padding an the driver”s and passengers” seats
do not protect personnel fram sustained vehi~
cle vibration.

Crew fatigue. - 1. A 1

2. (AB) Rear doors are
difficult to secure
in the open posi-
tion.

The secure clip on the side of the ambulance
is difficult to align the doors with when
securing open doors. The latch peg on the
door is difficult to grasp. The peg seat
comes off the vehicle.

Crew injury - Wind or o 2. A 2
Helo blast may cause ’
unsecured doors to strike

3. (AB) Ambulance
bulkhead door black-
out switches.

The blackout switches for the bulkhead doors
are improperly located and allow the white
lights to stay on.

4. (AB) Ambulance rear
step blackout light
striker.

The blackout light striker is flimsy and prone
to bending, keeping the white lights off.

n
b

(AB) Litter ramp is
difficult to use on
uneven ground.

The litter ramp wobbles and comes unhooked
from rear of vehicle when used on weven
ground.

6. (ABC) The rear view
side mirrors distort
views.

The mirrors vibrate, distorting the crewmsn’s
view to the rear.

7. (ABC) The rear view
side mirrors loosen. -

The mirrors loosen as a result of vibration
and collisions with objects.

8. (ABC) The right side
rear view mirror is
difficult to view.

The driver”s view of the right side rear view
mirror is blocked by the right windshield
pillar.

\D
.

(A) Litter rack rear
suspension strap
interferes with the
rear step latch.

The rear strap of the litter rack interferes
with the latching and unlatching of the rear
step.

10. (AB) Litter secure
straps are difficult
to tighten.

The litter secure straps (tie downs) are
difficult to apply to achieve the proper
tension and positive locking.

11. (AB) Litter secure
strap hooks slide on
litter handle.

The litter secure straps loosen while the
vehicle is moving, and hooks slide on the
shaped litter handles.

crewmen.

Defeat blackout light 3. A 2
system.

Injury to patient or 4. A 2
aidman. :

Injury to wounded. 5. A 4
Inadequate rear visiom. 6. B 2
Inadequate rear vision. 7. B 2
Inadequate rear vision. 8. B 2
Increased time to load 9. C 2
wounded .

Injury to wounded. 10. C 2
Injury to wounded. 11. C 2

*Preliminary scoring participant representatives included Deputy Test Directors fram Medical, Signal, and Marire Corps, and a

MANPRINT representative.

No. - Underlined item numbers indicate which items are contained in the following detailed descriptions.
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Table 3.1.1.3. MANPRINT Findings - Human Factors Engineering (Cont”d.)

PROBLEM PRELIMINARY SOORING*
I DESCRIPTION I IMPLICATION |  PERFORMANCE CORRECTIGN
(AREA) ’ ’ IMPACT CATEGORY
(A) MAXT-AMBULANCE
(B) MINI-AMBULANCE
(C) SHELTER CARRIER
12. (B) Handhold straps  The handhold straps are difficult to slide Injury to persomnel. 12. C 2
are difficult to hands in and out of. The straps do not pre- )
use. vent loss of one”s balance. The straps pull
out of the ceiling.
13. (ABC) Windshield . The windshield wiper control is placed high Driving distraction. 13, C 4
wiper control dif-  and to the right of the driver. The control ‘
ficult to reach. is difficult to reach for many drivers.
14. (ABC) Driver seat The height of the driver”s seat carmot be Crew fatigue. Inadver- 14. C 4
height and fore-aft  adjusted without affecting leg room. tent activation of foot
ad justment . pedals. View from
driver”s seat.
I 1 |
15. (AB) No stowage for  No stowage is provided for the following Additional equipment 15. Additional jerrycan
additional equip- items: needed for combat and NBC stowage:
ment. conditions will not be D 4
a. Additional water or fuel jerrycans available or will clutter
b. Camouflage net work areas. Additional Camouflage net:
c. NBC decontamination or cleaning brushes. water is not available E 5
for heat stroke victims.
NBC or cleaning
brushes:

16. (AB) Rubber latches
oo side stowage
campartment break.

The rubber latches are broken off the side

stowage compartment by collisions with vegeta-
tion or other objects.

Equipment damage or loss.

16.

17. (ABC) Side stowage
compartment door has
0o support.

The side stowage door opens upward, but
not have support when open. -

Crew injury - Side door
can slam on crewnan”s
hands.

17.

18. (AB) Fragile device

The forward bulkhead doors do not stay secured

Distraction to driver and

for securing am- in the open position. The device that holds aidman.
bulance bulkhead. the shelter forward door open bweaks or un
latches.
19. (AB) The sliding The aidman”s sliding seat does not have enough  Increased time to perform 19. D 4
seat does not have loek:lngpositionsinordexmaccesspatient tasks.
enough locking to perform all medical monitoring/treatment
positions. functions.

2. (C) Rear canvas wall
flaps cause high
moise levels,
drafts, and dust.

'merearcanvasvauofthecabﬂaps,cmmmg
high noise levels interfering with discussions
between driver and comander. The flap allows
high levels of dust to enter the cab.

Increased time to perform

20.

*Preliminary scoring participant representatives included

MANPRINT representative.

¥o. - Underlined item mmbers indicate which items are contained in the following detailed descriptions.
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Table 3.1.1.3. MANPRINT Findings - Human Factors Engineering (Cont”d.)

PROBLEM

(AREA)

DESCRIPTION

TMPLICATION |

PRELIMINARY SCORING*

CATEGORY

A A(A) MAXT-AMBULANCE '
(B) MINI-AMBULANCE
(C) SHELTER CARRIFR

2. (ﬁ) Pioneer tool
racks are not inter-
changeable.

The pioneer tool racks for latching the RMMWV-
heavy variant have a different device than
those used on other MMV versions.

Special menufacturing re- 21.
quirements for RMWN-HV.
ploneer tool racks.

22. (AB) Ambulance rear
doors.

No indication is given to driver if rear doors
are reopened prior to vehicle departure.

Injury to crewmen. 22.
Damage to equipment.

23. (AB) Intercom conr—
trols and labels
upside down.

Mounting holes for the intercom systems as
deliveredleredrilledtomntﬂ)einterﬁun
upside down.

Equipment use degraded. 23.

2. (ABC) Driver visi-
bility degraded.

Drivers are seated too low in the driver’s
seat for optimm visibility of the right froat
quarter of the vehicle. Drivers have dif-
ficulty making left turns due to their vision
blocked by the left windshield pillar.

Inadequate vision. 24,

2. (Q)Notiedomsm
shelter roof.

Inadequate mmber of tie down points are
provided for stowage of equipment an roof.

Additional equipment 5.
stowed in the shelter

will interfere with setup
time.

26. (AB) Crews experi-

ence nausea.

Crewmen riding in the ambulance compartment
experience feelings of nausea.

Increased time to perform  26.
tasks. Crew fatigue.

27. (AB) No means to
lock the ambulance
for security.

There is no way to lock the vehicles to pre-
vent theft of medical supplies or BII equip-
ment.

Equipment loss. Adds 27.
excess mission prepara-
tion time.

28. (C) Cab radio anten-
na is difficult to
access and tie down.

The antenna is located at the center leading
edge of the roof. In this position, it is
difficult to access or tie down.

Increased time to perform 28.
task. Injury to crewmen.

*Preliminary scoring participant reptmentativs included Deputy Test Direct:om fran Medical, Signal, and Marire Corps, ard a

MANPRINT representative.

= Underlined item numbers indicate which items are contained in the following detailed descriptions.



Table 3.1.1.4. MANPRINT Findings - Training

PROBLEM

(AREA)

DESCRIPTION

IMPLICATION

PRELIMINARY SCORING*

PERFORMANCE  CORRECTIQN

IMPACT

CATEGORY

(A) MAXI-AMBULANCE
(B) MINI-AMBULANCE
(C) SHELTER CARRIER

1. (AB) Head of wounded
strikes vehicle bed
when litter ramp is
used.

The head of the wounded litter patient strikes
the vehicle bed as the litter slides forward
on the ramp. ’

Injury to wounded.

1. D

2. (AB) Litter ramp
cross braces trip
aldwmen.

The cross braces at the lower end of the
litter ramp trip aidmen as they walk forward
sliding the litters forward.

Injury to crewnen.

3. (AB) Rear step

safety strap is
difficult to use.

The rear step safety strap cannot be seen by
crewmen positioning steps fram outside of the
vehicle. The safety strap cannot be seen in
order to insert the hook into its ring.

Increased time to load or
uload wounded. The
strap is not used.

4. (A) The lower socket
for the cotlcord
moveable light is
difficult to reach.

The lower socket for the coilcord moveable
light is partially blocked by the lower litter
rack.

Equipment will not be

3. (AB) Litter ramp
stowage compartment.

The litter ramp securing strap in the stowsge
compartment is cumbersome to use and crewmen
do not use {it.

Equipment damage or loss.

5. D

6. (AB) Coilcord for
moveable light
entangles with IV
tubes.

The coilcord for the aidman”s moveable light
may become entangled with IV tubeg.

Injury to wounded. In—
creased time to perform
tasks.

6. D

7. (A) Space betueen
litter racks too
small to perform
CRR.

The pace between the upper litter rack and
roof, and between the lower and upper litter
racks, 18 too amall to perform CPR.

Ability to provide care
degraded. )

8. (C) Shelter is time

consuming to align
and install.

The operators mamml should be revised to
remove front passenger”s seat prior to shelter
installation. The sequence to tighten the
mounting kit bolts should be revised to -
tighten the angled bolt first, then tighten
the two brace to bracket bolts.

Increased time to perform
task.

8. D

9. (AB) Vehicle noise
interferes with use
of stethoscope.

The aidmen cannot hear the wounded”s pulse _
rate or hngs using a stethoscope due to
vehicle noise.

Ability to provide care/
monitor patients de-
graded.

9. D

*Preliminary scoring participant representatives included Deputy Test Directors from Medical, Signal, and Marine Corps, and a

MANPRINT Tepresentative.

No. - Underlined 1tannmbersixﬂi<mtemichitansaremtajmdinthefollamlg detailed descriptions.
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Table 3.1.1.5. MANPRINT Findings - Maintenance

PROBLEM

(AREA)

DESCRIPTION

IMPLICATION

IMPACT  CATEGORY

(A) MAXTI-AMBULANCE
(B) MINI-AMBULANCE
(C) SHELTFR CARRIFR

1. Removal of gas tank
sending wnit.

There is no access to the gas tank sending

unit for removal of the wunit without lowering

the gas tank.

1.

2. Access to exhaust
manifold flange
bolts.

The exhaust manifold flange bolts on the right

side of the engine are difficult to reach.

2.

3. Access to vent

The vent lines for the transfer case, dif-

ferential, and tranamission are difficult to
install due to confined spaces and locations.

4. Access to bolt
holding the throttle
cable.

Greater access is needed in order to reach the
bolt attaching the throttle cable bracket to

the intake manifold.

4.

5. Procedures for
removal of starter.

Insufficient detail in maintenance manual for

removal of starter. The starter must be
rotated out or the transmission inspection

plate must be removed.

Improper procedures.
Equipment damage.

*Preliminary scoring participant representatives included Deputy Test Directors fram Medical, Signal, and Marine Corps, and a

MANPRINT representative.

No. - Underlined item umbers indicate which items are contained in the following detailed descriptions.
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3.2 Safety and Health Hazards

3.2.1 Ambulance Rear Door Latching Mechanism’

X Maxi-Ambulance
X Mini-Ambulance
$-250 Shelter

System:

MANPRINT Category: Safety & Health Hazards/Equipment Design

1. DESCRIPTION OF THE PROBLEM:

The rear doors for both the mini- and maxi-ambulances have inadvertently
opened during normal operation. The hardware and latching mechanisms involved
are shown in Figure 3.2.1.

2. PROBABLE CAUSE:

a. The latching mechanism will allow the latch rod to ride on the edge of
the plastic latch seat resulting in the operator believing the door is

‘roperly closed. In effect, the latch rod is not seated and the latch rod
bows allowing the door handles to look as if the doors are locked.

b. During cross-country operations, a rocking motion set up by road
conditions results in locked doors shimmying back and forth relative to each
other. This swaying works the latch rods until the door handle twists and the
door opens.

c. . Operators must apply pressure against the rear door while simul-
taneously rotating the door handle 90 degrees. This procedure is difficult to
perform single handed and when using both hands. If firm pressure is not
applied while rotating the latch handle, a situation as described above, Item
a, occurs.

d. Latch rod seats have sustained a great amount of wear, reducing their
ability to properly seat the latch rod.

3. IMPLICATIONS:

Unsecured doors pose a safety hazard to personnel inside the enclosure.
May require unscheduled stopping for the ambulance.

12




4. POTENTIAL SOLUTION:
To achieve positive locking of the rear doors:

a. Increase latch rod to increase the amount of engagement in the latch
seat.

b. Use a more durable material for the latch rod seat. Also, internally
ramp the latch seat to improve latch rod aligmment into the seat.

c. Taper the end of the latch rod to facilitate alignment into latch

d. Include a caution in operators manual to insure that door latch is
fully engaged.

e. Incorporate a "door ajar" indicator on driver”s console and in the
rear of the ambulance. Circuit may incorporate existing blackout switches.
This indicator may also instrument proper closure of the steps.

5. DATA SOURCE:

Interviews with crewmen involved in door-opening incidents. RAM data.
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LATCH ROD SEATS (NOT SHOWN) MOUNTED TO THE CEILING

LATCH ROD GUIDES

AND THE RETRACTABLE STEPS

HMMHV-HV 0A 1987

DESCRIFTION

Figure 3,2.1,

Rear door latching mechanism.

SCALE:

OATE
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3.2.2 Ambulance Rear Entry Steps

X Maxi-Ambulance
X Mini-Ambulance
S~-250 Shelter

System:

MANPRINT Category: Safety & Health Hazards/Equipment Design

1. DESCRIPTION OF THE PROBLEM:

The rear entry steps for the mini- and maxi-ambulances have the folklowing
problems:

a. The stair release latch is stiff, prone to sticking, and interferes
with the litter support strap in the maxi-ambulance (see Figure 3.2.2.1).

b. The safety strap for stowed position is hidden from operator”s view
while the operator is attaching or unattaching the strap hook.

c. Sharp edges on steps have caused lacerations of the operators” hands.

d.A The stair support cables have come off of their attachment fasteners
(see Figure 3.2.2.2).

e. The mini-ambulance step seat (used while steps are in stowed position
inside the van) restricts the headroom of a seated aidman.

2. PROBABLE CAUSE:

The step latch hardware, when fouled with dust, malfunctions. The motion
to actuate the release lever is lateral to operator”s frontal plane and is
difficult to grasp in order to release. The stair support cable loops wear,
increasing their diameter and allowing them to come off their mounting
fasteners (see Figure 3.2.2.2).

3. IMPLICATIONS:

A malfunctioning release latch slows the operator”s ingress or egress and
has caused finger and knuckle injuries. Attaching and disconnecting the
safety strap slows the operator”s ingress or egress. The sharp edges also
cause numerous hand lacerations. Unattached stair support cables could lead
to severe injury. The lack of head room available for stair seat in mini-
ambulance could cause severe head or spinal injury. The noisy spring assist
may increase the possibility of detection if quiet operation is imperative.
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4. POTENTIAL SOLUTION:

a. Design the latch with an increased compound lever advantage. Change
the direction of the release motion 90 degrees to existing. Move litter
support strap to avoid interference.

b. Design a positive latch lock that eliminates the safety strap require-
ment. Integrate a dual latch system for both sides of the step that mounts to

the steps with a single release handle. This would move the step striker from
the steps to inside the van. (AM General installed a dual latch system at the
end of the operational test; no functional data is available.)

c. °All sharp edges should be eliminated.

d. Stair support cables could be redesigned to incorporate the cable and
eyelet (see Figure 3.2.2.1).

e. Add a warning to the operators manual and locate a warning at the
stair seat to avoid possible injuries.

f. Consideration should be given to the necessity of a rear stair seat.

5. DATA SOURCE:

Interviews with crew members and AM General personnel; AM General vehicle
manuals; field observations.
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DESCRIPTION

H”MNV-HV OA 1987 : Figure 3.2.2.1. Rear entrv steps.

SCALE DATE
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HIAMWV-HY OA 1987 Figure 3.2.2.2. Support cable.

SCALE: DATE:
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3.2.3 Aidman and Ambulatory Patient Securing

System: X Maxi-Ambulance
_g_ Mini-Ambulance
___ 5-250 Shelter

MANPRINT Category: Safety & Health Hazards

1. DESCRIPTION OF THE PROBLEM:

Aidmen and ambulatory patients in the mini- and maxi-ambulances are thrown
from their seats while the ambulance negotiates cross-country terrain. Two

factors contribute to this problem:

a. The high mobility of the vehicle and lack of seat belts causes
unrestrained ambulance compartment passengers to be thrown about the rear by
the shifts and displacements of the vehicle.

b. Inadequate handholds in number and design do not allow passengers to
secure themselves. i

2. PROBABLE CAUSE:

a. The HMMWV-HV ambulances are capable of negotiating cross—country
terrain at higher speeds than achievable by previous ambulances. This capa-
bility generates greater turbulence experienced by passengers in the ambulance
compartment. Unexpected road hazards can also create conditions that will
throw and injure an unrestrained passenger.

b. The maxi-ambulance has an inadequate number of handholds available for
ambulatory patients. When eight wounded are sitting, four on each side,
facing each other, only the four wounded sitting at each corner have the
folded upper litter securing straps to hold on to. The four center seated
wounded have no designated/safe handholds.

c. The mini-ambulance has handhold straps for use by seated ambulatory
patients. The securing fasteners frequently failed, rendering the strap
useless. It is also difficult to slide hands in and out of the hand strap
loop (see Figure 3.2.3).
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3. IMPLICATIONS:

a. Ambulatory patients or passengers thrown from their seated position
may cause or complicate their injuries.

b. Ambulatory patients or passengers in the maxi-ambulance seated in the’
four center locations can hold onto the litter structure behind them or hold

onto the passenger next to them. This situation can cause hand lacerations
from the litter structure or result in injuries from holding onto other

wounded or passengers.

' c. Failure of hand strap fasteners in the mini-ambulance render the strap
useless and require a maintenance action to repair. Strap loops that are
difficult to pull hands free from slow egress and could result in injuries if
wounded are thrown while hands remain secured in the hand strap.

4. POTENTIAL SOLUTION:
a. Incorporate a self-winding (retractable) seat belt restraint into the
split between the seat and back of the ambulatory seat in the mini-ambulance.

Incorporate this seat and restraint system into the maxi-ambulance (the maxi-
ambulance upper litter rack could then tilt up to provide a storage area for

ambulatory patient personal gear).

b. Add four handhold straps into the maxi-~ambulance similar to the hand
straps in the mini-ambulance. This will augment the existing four handholds
provided by the looped upper litter support straps.

¢c. Incorporate a handhold system such as a continuous handhold strap as
shown in the lower portion of Figure 3.2.3. This will give aidmen a handhold
while attending to upper litter patients in the maxi-ambulance.

d. Upgrade hand strap fasteners in the mini-ambulance.

5. DATA SOURCE:

Crewmen interviews, HFE observations, and RAM incident reports.
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_ HMMWV-HV OA 1987 Figure 3.2.3. Aidman and ambulatory patient securing.

SCALE: OATE:
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3.2.4 Sharp and Abrading Surfaces

Maxi-Ambulance

System: X
X Mini-Ambulance

5-250 Shelter

MANPRINT Category: Safety & Health -Hazards

1. DESCRIPTION OF THE PROBLEM:

a. Sharp or abrupt edges that exist in the mini- and maxi-ambulances and
pose a safety hazard to operators and patients. Locations of sharp or abrupt
edges are as follows:

Maxi-ambulance (see Figure 3.2.4):

1) Edges of aspirator/resuscitator stowage tray.

2) Edges of upper litter rack metal structure.

3) 1Inside edges of partially rolled edge of stowage area/litter
area partition.

4) End of light bar structure next to air conditioning outlets.
Mini-ambulance (see Figure 3.2.4):

1) Top back corner of ambulatory seat back when the seat is in
the up position.

2) Litter deck corner next to the ambulatory patient folding seat
back when the back is in the up position.

Both mini- and maxi-ambulances (reference Figure 3.2.4)_

1) Litter ramp guide rails.

2) Edge located at attendant seat for retractable steps (see
Figure 3.2.4).

3) Edges of attendant seat rails.

4) Edges of stowage brackets for aidman”s seat.

5) Edges on step release lever.

6) Lower front corner of drivers and passengers door window
frame.

b. Additional padding for operator or patient safety and/or increased
comfort is requested in the following areas:

1) Contour seating or increased padding for passengers and driv-
ers seats.

2) 1Increased padding for aidman”s seat.
3) Padding for ambulatory patients seated in the maxi-ambulance.

4) Padding added to the head board structure to protect litter
patients” heads in the mini-ambulance.
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2. PROBABLE CAUSE:

Manufacturing processes that leave an unfinished edge and corners of
equipment where projections are not padded or broken.

3. IMPLICATIONS:

Sharp or abrupt edges and insufficient padding may result in injuries such
as lacerations or contusions to operators and passengers. Insufficient
padding leads to operator fatigue and reduced operator performance.

4. POTENTIAL SOLUTION:

Roll all sheet steel edges. Radius or break all appropriate sharp
corners. Add padding to surfaces as described.

5. DATA SOURCE:

Interviews with ambulance aidmen, drivers, and patients.

23



EDGES OF THE UPPER LITTER
RACK METAL STRUCTURE

\\\\r INSIDE ROLLED EDGE
\<SgéY-OF THE PARTITION

“JQ

EDGE OF THE ASPIRATOR/
RESUSCITATOR STOWAGE TRAY

EDGE OF THE ATTENDANT -
SEAT RAILS

LEFT SIDE OF MAXI-AMBULANCE

OESCRIPTION
Figure 3.2.4. sharp and abrading surfaces.
HMMWV-HV 0A 1987 = r== onTE

24



END OF THE LIGHT
BAR STRUCTURE

f\-‘“\
ey
S j

-.__rﬁ~\~‘"h

J

.};éﬁ'ny ¢
Ol
)

232 ¢ ",)
I
Wit
) ._'ﬁ&;‘
i }. .

§

- _.-.—‘-'—” At

RIGHT SIDE OF MAXI-AMBULANCE

EDGES ON THE ATTENDANT
SEAT STOWAGE BRACKETS

BOLT HEAD HALF WAY
UP THE SUPPORT

el

HHAMWV-HV 0A 1987

DESCRIPTION

Figure 3.2.4.

Sharp and abrading surfaces.

{Cont'd.)

SCALE

DATE

25 -




LEFT SIDE OF MINI-AMBULANCE

PATIENT HEAD

SEAT RAILS

SHARP CORNERS AT THE
RAISED SEAT AND DECK

PAD REQUIRED FOR LITTER

EDGES AT LITTER
HEAD STRUCTURE

EDGE OF THE ATTENDANT

HMMWV-HV OA 1987

DESCRIPTION
Figure 3.2.4.

Sharp and abrading surfaces.

(Cont'd.)

SCALE:

DATE:




EDGES AT LITTER
HEAD STRUCTURE

A\

PAD REQUIRED FOR LITTER
PATIENT HEAD

HARP CORNERS AT THE
RAISED SEAT AND DECK

EDGE OF THE ATTENDANT
SEAT RAILS

RIGHT SIDE OF MINI-AMBULANCE

DESCRIPTION -
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3.2.5 Aidman Sliding Seat

System: X Maxi-Ambulance
X Mini-Ambulance
___ S5-250 Shelter

MANPRINT Category: Safety & Health Hazards

1. DESCRIPTION OF THE PROBLEM:

a. The attendant seat cannot be locked into a position on its slide track
so that the attendant can straddle the seat and work at a patient”s head.

b. Attendants are also pitched backward and out of the attendant”s seat.
c. Seat is covered with an absorbent material (see Figure 3.2.5).

d. Aidmen cannot access the upper litter patient in the maxi-ambulance
while secured to the aidman”s seat.

2. PROBABLE CAUSE:

Operational use requires additional consideration be given to the design
of the seat for aidman activities.

3. IMPLICATIONS:

Attendants commonly straddle the attendant”s seat but must lean awkwardly
to access the patient”s head, thus decreasing attendant”s effectiveness and
comfort. Lack of back support for the attendant”s seat allows the attendant,
with or without the seat belt, to slide and fall backwards out of the seat
when the vehicle travels on rough roads or during hard forward vehicle
accelerations. An absorbent seat covering will allow contaminants to
penetrate and remain lodged in the seat. This condition will make cleaning of
biological materials or other contaminants, without replacing the cushion,
extremely difficult. The aidman must leave the attendant seat to access
upper litter patients. This can result in injuries to aidmen from being
thrown about the ambulance compartment.
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4. POTENTIAL SOLUTION:

a. Add additional detents into the seat slide track (especially one extra
set of detents located directly between the two forward detent sets).

b. Incorporate a folding short lumbar support into the attendant”s seat.
The back of this folding support, when folded down, could be padded to allow
the attendant to also straddle the seat. The folding back could be spring-
loaded so the back would fold down when not in use to facilitate stepping over
it.

c. Cover the seat with a heavy non-permeable vinyl covering.

d. Incorporate a handhold strap system in the maxi-ambulance to give
aidmen a secure handhold.

5. DATA SOURCE:

Attendant interviews and observations by HFE personnel.
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SEAT BELT

. DESCRIPTION _ .
- HMMWV-HVY OA 1987 Figure 3.2.5. Aidman's sliding seat.
SCALE: DATE:
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3.2.6 HMMWV-HV Shelter Carrier Soft Top

System:  Maxi-Ambulance
___ Mini-Ambulance
X  $-250 Shelter

MANPRINT Category: Safety & Health Hazards

1. DESCRIPTION OF THE PROBLEM:

The soft top system for the HMMWV S-250 shelter carrier has deficiencies
including:

a. The rear curtain is loose and flaps excessively leading to high noise
levels in the cab.

b. The curtain does not seal tight behind the crewmen and at the door
frames allowing dust and water to enter.

c. Door latch handles are prone to unlatching and are shown in Figure
3.2.6.

d. Side visibility is distorted due to reduced transparency of the side
plastic windows. The plastic windows also prevent optimal use of the side
nirrors (when the windows are in the up position).

2. PROBABLE CAUSE:

a. Insufficient number of strategically located tie down points to
adequately fasten the curtain.

b. Poor door frame fit with respect to both the frame and associated
gaskets.

c. Door hardware and door handles are too flimsy.

d. Plastic windows are translucent distorting clear vision.
3. IMPLICATIONS:

The poorly tensioned curtain allows the curtain to hit the crewmen in the
back of their heads. Poor seals allow dust, cold drafts, and water to enter
the crew cab. Doors have inadvertently opened during cross—country travel

creating a distraction for the operator resulting in reduced vehicle control.
The plastic windows defeat use of the side mirrors and reduce rearward vision.
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4. POTENTIAL SOLUTION:
a. Incorporate adjustable cinch straps to adjust back curtain tension.
b. Improve door frame fit and gasket seals.

c. Improve the catch on the interior door handle by increasing the side
of the molded catch.

d. Relocate the side mirrors to a position forward to allow the driver to
use the mirrors through the windshield.

e. Incorporate a transparent, hard, clear window.
5. DATA SOURCE:

Interviews with crewmen.
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OESCRIPTION
Figure 3.2.6. Door latch handles.

SCALE: DATE:
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3.2.7 Shelter Carrier Tailgate Tfipping Hazards

System: __ Maxi-Ambulance
____ Mini-Ambulance
X  §-250 Shelter

MANPRINT Category: Safety & Health Hazards

1. DESCRIPTION OF THE PROBLEM:

A tripping hazard exists for HMMWV-HV shelter carrier crewmen while
entering or exiting the communications (S-250) shelter. There are two hazard

locations shown in Figure 3.2.7:

a. The gap between the tailgate when lowered and the rear shelter bed
cross support member. '

b. The gap between the bed of the vehicle and the lower edge of the
shelter.

2. PROBABLE CAUSE:

a. Addition of the tailgate extension bracket results in the large gap.

b. The shelter reinforcement bracket lifts the shelter allowing the gap.
3. TIMPLICATIONS:

a. The tailgate gap is large enough that a soldier”s boot could lodge in
the opening. A soldier when exiting the shelter and with his boot pinned in
the gap could fall from the tailgate to the ground. Severe injury may occur
to the soldier”s pinned foot during such a fall.

b. A soldier”s boot can become lodged between the unlifted shelter and
vehicle bed. This may occur while a soldier is entering the shelter causing
him to trip resulting in injury.

4. POTENTIAL SOLUTION:

Add a horizontal plate attached to the shelter bed cross support member to
fill the gap between the cross support member and the tailgate. This plate
would be fitted to the cross support member.

5. DATA SOURCE:

Shelter crewmen interviews and HFE observations.
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3.2.8 Dust in Ambulance Compartment

Maxi-Ambulance

System: X
X Mini-Ambulance

S-250 Shelter

MANPRINT Category: Safety & Health Hazards

1. DESCRIPTION OF THE PROBLEM:

Excessive dust enters the rear compartments of the maxi-ambulance and the
mini-ambulance. This condition is caused by the following:

a. Dust from the cab enters through the bulkhead doors into the patient
compartment.

b. Dust enters through ineffective seals at the rear door gaskets and the
retractable stair gaskets.

c. Dust comes in through the ventilation system when used to obtain out-
side/fresh air.

d. Dust comes in through the rear door vent if opened for use.
2. PROBABLE CAUSE:

a. A large percentage of dust enters the vehicle through the front
windows. These windows are usually kept open so operators can keep the cab
temperature within acceptable comfort limits. Dust also enters the rear
ambulance compartment through the bulkhead door seals. The problem is
increased if the bulkhead doors are in their open position. These doors are
often kept open to allow the aidman to communicate with the driver and to see
outside the vehicle. Attendants desire to see outside the vehicle to avoid
nausea caused by motion. NOTE: The air conditioning system in the maxi-
ambulance can be used to only limit the amount of dust entering the ambulance
compartment. To accomplish this, the system must be set to recirculate
interior air and the bulkhead doors must be closed. Even during these
operating conditions, dust still gets past the aforementioned seals. This
mode of operation is not available for the mini-ambulance which does not have
air conditioning.

b. The rear door and stair gaskets do not provide a positive seal,
allowing dust to get past them.

¢. When the ventilation system is set for outside air, a large percentage
of dust enters through the vents. This system setting is avoided by the crew,
especially when traveling in convoy. The consequences are high interior
temperatures decreasing crew effectiveness.

d. Dust comes in through the rear door vent even while the ventilation
fan is on high while this vent should be acting as an exhaust. This vent”s
use is avoided.
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3. IMPLICATIONS:

‘Dust will contaminate patient injuries. Dust may complicate respiratory
injuries. Dust will hinder breathing for crewmen and patients.

4. POTENTIAL SOLUTION:

a. Incorporate a dust separation filter for ambulance compartment outside
air intakes.

b. Develop better rear door, rear stair, and bulkhead door seals.

5. DATA SOURCE:

Ambulance crewmen interviews and HFE observations during field exercises.
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3.3 Human Factors Engineering
3.3.1 Visibility from Driver”s Position

Maxi-Ambulance
Mini-Ambulance
S-250 Shelter

System:

il

MANPRINT Category: Human Factors Engineering

" 1. DESCRIPTION OF THE PROBLEM:

a. The width of the HMMWV and non-sloping hood reduce the driver”s
visibility to see critical frontal areas of the vehicle. The lack of driver~’s
seat adjustment locations contribute to this problem and also leave many
drivers with insufficient leg room. The three available seat adjustment
positions are shown in Figure 3.3.1. Interviews with drivers have provided
the following:

1) Drivers in height ranges of approximately 71-75 inches (177.5-
187.5 cm) adjust the seat in the back position. These drivers claim they
require 1-4 inches (2.5-10 cm) of additional elevation to aid in greater
visibility.

2) Drivers in height ranges of approximately 67-71 inches (167.5-
177.5 cm) adjust the seat in the middle position. These drivers complain
their knees hit either the throttle control knob or hot engine cowling.

3) Drivers in height ranges of less than 69 inches (172.5 cm) adjust
the seat in either the front or middle position. Small operators with long
legs use the middle seating position. These operators claim they are 1-4
inches (2.5-10 cm) too low for optimum visibility. If they use the front
seating position, their legs hit the throttle control knob or hot engine
cowling.

b. Driving incidents where the operator has indicated that lack of visi-
bility of the front right corner or front of vehicle due to the operator”s
poor seating position include:

1) BO02, Cracked right front side of hood during cross—country driv-
ing.

2) BOl, Hit low stump with right front tire dislodging the air clean-
er attached inside the fender.

3) €02, Hit low stump with right front tire dislodging the air clean-
er and bending the tire rim.

2. PROBABLE CAUSE:

Limited adjustability of seat adjustment device.
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3. IMPLICATIONS:
a. Poor visibility of critical frontal areas:
1) Low and close to vehicle directly in front.
2) Right front quarter area.
b. Operators” legs cramped into dash:
1) Knees hit throttle control.

c. Operators increase height by adding or packing gear below driver”s
seat pad:

1) Improper uée of equipment leads to unstable seating position.
2) Reduces the effectiveness of the seat belt.
4, POTENTIAL SOLUTION:
Redesign driver”s seat to either:
a. Adjust independently for up/down and front/back.

b. Increase adjustment positions of existing design.

5. DATA SOURCE:

Interviews with three crews involved in the incidents described above.
Interviews with shelter carrier and ambulance drivers.
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3.3.2 Litter Loading and Unloading

System: X Maxi-Ambulance
X Mini-Ambulance
. S$-250 Shelter

MANPRINT Category: Human Factors Engineering/Training

1. DESCRIPTION OF THE PROBLEM:

a. Litter bearers have difficulty loading and unloading litter patients
from the maxi- or mini-ambulances.

b. It is difficult to secure the litters inside the ambulance with the
litter securing straps.

c. Litters are difficult to secure while loading in the tilted upper
litter berth of the maxi-ambulance.

2. PROBABLE CAUSE:

a. The litter bearers” effectiveness to load an& unload litters is
decreased by (see Figure 3.3.2):

1) Sharp edges exist along the length of the litter ramp rails.

2) Litters catch and snag on the litter securing straps while
loading.

3) The cross support structure at the base of the 11tter ramps trip
litter bearers while loading.

4) The litter ramps can become disconnected from the vehicle; by
disruption when aidmen set and align the litter on the litter
ramp, and when the ramp is set up on uneven ground.

b. Adequate securing of the litter is not accomplished by the litter
securing straps due to:

1) The securing straps are difficult to lock and set sufficient
strap tension.

2) The securing strap hooks slide down the tapered litter handles
and come loose.

c. To secure the upper litter while loading, the aidman must reach over
the litter bearer who is holding up the tilted litter. This is further
complicated by the difficulty in achieving proper tension with the securing
straps.
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3. IMPLICATIONS:

a. Sharp edges cut the aidman”s hands while lifting the litters away from
the ramp rails and while litters are slid up the ramp. Aidmen may lose
control of the litter due to either the ramp disconnecting from the vehicle or
their tripping over the structure at the ramp base. Litter loading is delayed
due to the interference caused by the litter catching on the litter restraint
straps. T

b. A litter strap malfunction may result in an unsecured litter. Setting
the litter strap tension is slow. Operators must first guess at the proper
ad justment for the strap and then clamp the device. If the temsion is guessed
wrong, the procedure must be repeated.

c. Difficulty securing upper litter patients while loading in the maxi-
~ambulance slows the patient loading process.

4. POTENTIAL SOLUTION:

a. Litter ramp rail edges should be rolled. The litter ramp attachment
to vehicle lugs should be altered to increase their ability to stay secured.
Loading procedures should be revised to have litter bearers load litters using
a side-carry loading method. This method would avoid the litter ramp

structure tripping hazard and would also allow for both litter bearers to
apply the lifting and pushing forces required to load the litter.

b. Incorporate a litter-securing device that first clamps to the litter.
Second, litter securing tension is applied.

c. Improvement of the litter-securing straps would effectively reduce
problem la. - -

5. DATA SOURCE:

Crewmen interviews and HFE observatiomns.
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3.3.3 Rear-View Side Mirrors

X Maxi-Ambulance
X Mini-Ambulance
X S§-250 Shelter

——

MANPRINT Category: Human Factors Engineering

1. DESCRIPTION OF THE PROBLEM:

The side mirrors on the HMMWV ambulances and shelter carrier are too small
and vibrate excessively. The hardware for mirror adjustment to the window
frame mount vibrates loose, and the mirror falls to the side of the vehicle
due to the length of the support. Operators claim the passenger side mirror
is poorly positioned and does not provide a view. Shelter carrier drivers
complain they do not have adequate rearward view to monitor their trailer
status. '

2. PROBABLE CAUSE:

The mirror is supported by a single support that is approximately 20
inches (50 cm) long and is cantilevered from the mounting and adjusting
hardware (see Figure 3.3.3). Vibration acting on the same plane as the
adjustment nut tends to loosen the nut.

3. IMPLICATIONS:

Excessive vibration blurs operator”s rearward view. Loose hardware
disables the use of the mirror. _The small size of mirrors, approximately 5
by 7 inches (12.5 by 17.5 cm), limits effectiveness.

4, POTENTIAL SOLUTION:

a. Increase support of the mirror by adding an extra support member in a
triangular configuration.

b. Increase size of mirrors. (Crewmen would prefer mirrors similar to
those found on M35, 2.5-ton vehicles.

5. DATA SOURCE:

Crew interviews and field observations by HFE.
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3.3.4‘lAidman Performing Mission Fuﬁctions in a Moving Vehicle

Maxi-Ambulance
Mini-Ambulance
S-250 Shelter

System:

X

MANPRINT Category: Human Factors Engineering/Training

1. DESCRIPTION OF THE PROBLEM:

Aidmen are not able to perform some essential mission functions while the
ambulance is traveling. These functions include:

a. Monitoring patient vital signs.

- b. Performing CPR between or above the litter racks in the maxi-am—
bulance.

c. Small backboard is blocked by the lowered upper litter rack in the
maxi-ambulance. It is also difficult to remove if a litter patient is in the
lower berth.

2. PROBABLE CAUSE:

a. A combination of noise and vibration keep aidmen from monitoring vital
signs. Noise has been identified to come from the clatter of litter rack
hardware, coil light cords contacting the walls, and IV rings hitting the
walls, and interferes with the use of the stethoscope

b. There is insufficient room between litter racks to effectively pefform
manual chest compressions for CPR.

c. If four ambulatory patients are loaded on the right side of the
vehicle and 2 litters are loaded on the left side (looking forward), access to
the small backboard is blocked by the right side lowered litter rack.

3. IMPLICATIONS:

a. Vital signs are necessary to continually assess patient status.
Aidmen must monitor patients to determine if further medical aid, including
CPR, must be initiated. Fatality may result if patients cannot be monitored.

b. CPR cannot be initiated or continued while the four litter positioms.
are in use in the maxi-ambulance. If a patient cannot be transported in a
maxi-ambulance while CPR is in progress to a higher level of aid, fatallty
will result.

c. The small backboard may be required for use by litter patients loaded
on the left side of the vehicle. Aidmen will not have access to this
equipment if four ambulatory patients are seated on the right side (looking
forward). The process of removing the small backboard over a litter patient
may cause or complicate injuries to that patient.
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4. POTENTIAL SOLUTION:

a. Incorporate pads for litter rack, locking hardware to limit noise from
vibration. Use a non-coiled light cord with a snap-securing device.

b. Develop a CPR method to perform manual chest compressions while aidman
is offset from the patient.

c. Relocate the small backboard.
5. DATA SOURCE:

Aidman and driver interviews, interviews with medical company officers,
and HFE observations.
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3.3.5 Access to Vehicle Antenna and Roof Red Cross

System: __ Maxi-Ambulance
____ Mini-Ambulance
X S$-250 Shelter

——

MANPRINT Category: Human Factors Engineering/Safety

1. DESCRIPTION OF THE PROBLEM:

With the antenna and red cross mounted in the center of the vehicle,
is no safe way provided to climb up to cover the cross or tie down the

there

antenna. Troops climb on hood, trying to avoid no-step points to reach the

antenna. Troops have not been able to access the red cross.
2. PROBABLE CAUSE:
Not applicable.
3. IMPLICATIONS:
Falls/injuries and/or vehicle damage likely.
4. POTENTIAL SOLUTION:

Provide a ladder or hand and toe holds for roof access. Roof stowage
camouflage or other gear would become possible.

5. DATA SOURCE:

Observation, interviews with drivers and controllers.
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3.3.6 Pioneer Tool Rack Attachment-

Maxi-Ambulance

System: X
X Mini-Ambulance
X

S~250 Shelter

MANPRINT Category: Human Factors Engineering

1. DESCRIPTION OF THE PROBLEM:

The standard pioneer tool racks that fit the HMMWV cargo or tow will not
fit the HMMWV-HV ambulances or shelter carrier. Racks furnished for the
ambulances or shelter carrier come with a special angle bracket to adapt the
pioneer tool rack to these vehicles (see Figure 3.3.6). One ambulance (B02)
was issued a standard pioneer tool rack (including tools) which would not fit
beneath the ambulance. These tools were stowed inside the ambulance compart-
ment, interfering with personnel movement inside the compartment.

2. PROBABLE CAUSE:
Not applicable.
3. IMPLICATIONS:

Pioneer tool sets will not attach universally to all HMMWV vehicles.
Situations as described above will occur.

4. POTENTIAL SOLUTION:

Attach an adaptor bracket to the HMMWV-HV vehicle instead of the rack so
all pioneer tool sets are universal.

5. DATA SOURCE:

OA observations by HFE personnel.
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DESCRIPTION

Figure 3.3.6. Pioneer tool rack attachment..
HMMWV-HV 0A 1987 SCAE _

DATE:
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3.4. Equipment Design and Training
3.4.1 Shelter Mounting Kit

System: _  Maxi-Ambulance
____ Mini-Ambulance
X  $-250 Shelter

MANPRINT Category: Training/Equipment Design

1. DESCRIPTION OF THE PROBLEM:

a. The mounting kit provided to adapt the S-250 shelter to the HMMWV-HV
is not usable for all versions of the S$-250 shelter.

b. The mounting kit bolts (Figure 3.4.1, Items 2 and 4) behind the cab
and passenger seat are difficult to align and start.

2. PROBABLE CAUSE:
a. Manufacture of the S-250 shelter by different manufacturers.

b. Bolts are difficult to start due to interference by the fixed position
passenger seat.

3. IMPLICATIONS:

a. Some of the S-250 shelters will not fit to HMMWV-HVs with the mounts
provided by the manufacturer.

b. Crewmen claim it takes up to three times the amount of time to align
and start these bolts.

4., POTENTIAL SOLUTION:

a. Design the shelter mount to accommodate both versions of the S-250
shelter.

b. Instruct personnel to remove passenger seat when installing the
shelter on the HMMWV-HV.

5. DATA SOURCE:

Shelter carrier crewmen interviews.
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HMMWV-HV OA 1987

DESCRIPTION

Figure 3.4.1.

Shelter mountihg kit.

SCALE:

DATE:
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3.4.2 Oxygen Bottle Racks

Maxi-Ambulance
Mini-Ambulance
§-250 Shelter

System:

Nl

MANPRINT Category: Equipment Design

1. DESCRIPTION OF THE PROBLEM:

The oxygen bottle rack mounts position the bottles without enough room to
allow for the attachment of the yoke adapters. Bottles cannot be put into
service in stowed position at present. Only one rack position in the maxi-
ambulance (see Figure 3.4.2) will allow the 02 bottle to be made ready (with
the yoke attached) for operation while in the stowage rack. There are no
provisions to secure oxygen bottles to litters if the oxygen bottles are
placed next to patients on litters.

2. PROBABLE CAUSE:
Additional attention needs to be given to operational requirements.
3. IMPLICATIONS:

Oxygen bottles are not usable unless they are removed from rack and cannot
be stowed until after yokes are removed. Bottles that are not secured during
use or layed on the patient”s litter may be thrown about a moving vehicle and
cause injury to aidmen or patients.

4. POTENTIAL SOLUTION:

Redesign racks with sufficient clearances. Design storage rack straps to
also serve as oxygen bottle litter-securing straps.

5. DATA SOURCE:

Interview with representative of A Company, 209 Support Battalion; field
observations; interviews with representatives of AM General. .
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DESCRIPTION
Figure 3.4.2.

Oxygen bottle racks.

SCALE:

DATE:
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3.4.3 Shelter Carrier Stowage
System: _ Maxi-Ambulance

____ Mini-Ambulance

X  S§-250 Shelter

MANPRINT Category: Equipment Design/Stowage

1. DESCRIPTION OF THE PROBLEM:

Proper stowage of the following items are not provided for on the HMMWV-HV
shelter carrier:

a. Fire extinguisher f. Dipoles (2) k.. Shelter pioneer tools
b. Water jugs g. Camo pole bags 1. Grounding rods

c. Power cable with reel h. Camo m. Loose personel heater
d. Coax cable with reel i. Ladder n. Personal gear

e. Folding chair j. Antenna bags (2)

2. PROBABLE CAUSE:

Closer design attention needed in light of operational consideratioms.
3. IMPLICATIONS:

Equipment that is stowed in the shelter is not restrained and moves freely
about the floor of the shelter while negotiating terrain. This movement
results in damage to the equipment and a stepping/tripping hazard to anyone
entering the shelter. Time and effort are also wasted by crewmen removing
heavy equipment from the shelter.

4, POTENTIAL SOLUTION:

a. Incorporate storage box compartments to be installed in the area

behind the cab on both sides of the HMMWV-HV shelter carrier (Figure 3.4.3).

The following items could be located in these storage areas:

1) Water jugs 3) Coax cable 5) Personal heater
2) Power cable 4) Dioples (TR 113) 6) Fire extinguisher

b. Incorporate a lightweight roof rack including tie down straps. The
following items could be stowed on the roof using the rack:

1) Camo pole bags 2) Camo 3) Antenna bags

c. Shelter pioneer tools may be eliminated due to duplicity of HMMWV-HV
pioneer tools.

d. Remaining items including personal gear would continue to be stowed in
the shelter.

5. DATA SOURCE:

Crewmen interviews.
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LOCATION FOR SIDE STORAGE
BOX COMPARTMENTS \

DESCRIPTION
_ Figure 3.4.3, Sshelter carrier stowage.
HMMWV-HV 0A 1987 SoAE GATE
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4.0 STRUCTURED. INTERVIEW AND CHECKLIST FINDINGS

4.1
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Training Interview
Aidman Interview

Aidman Checklist

Driver Interview

Driver Checklist
Sheltercrew Interview
Sheltercrew Checklist
Maintainers Interview
Key Personnel Interview
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4.1 Training Interview

7. (3.8.4.4) Was the NET on vehicle controls and indicators/gauges
complete and was adequate practice in their use provided?

Yes = 21 No = 2 N.A. = 10

Comments: Haven”t driven one as of yet. Have not had sufficient time
with HMMWV. Received better training in my own unit.

8. (3.8.4.4) Was NET on preventive maintenance checks and services (PMCS)
complete and was adequate practice on PMCS provided?

Yes = 26 No =1 N.A. = 6
Comments: No PMCS was covered.

9. (3.8.4.4) Was NET on the safety features of the vehicle complete and
was adequate practice in their use provided?

Yes = 20 No = 4 N.A. =9

Comments: Haven’t used all safety features as far as patients are
concerned. Haven”t had enough training. Reason being: We need a brand new
fire extinguisher to put out brake fire and it didn”"t spray but two inches.

No seat belts in back for ambulatory patients. Safety was not stressed enough
in class. '

10. (3.8.4.4) Was NET on the unique characteristics of the vehicle
complete? .

Yes = 19 No =5 N.A. = 9
Comments: We know nothing concerning the NBC characteristics of the
vehicle. Nothing was explained about the NBC capabilities. Should be more
air vents in back for adequate ventilation in back of vehicles. They did not
have enocugh information on the heavy variant vehicle.

11. (3.8.4.4) Was NET on the operation of the vehicle on primary roads,
secondary roads, and cross—-country roads complete and was adequate practice
provided? : '

Yes = 23 No = i N.A. = 9

Comments: Very much so!
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12. (3.8.4.4) Was NET on the operation of the winch and winching procedures
complete and was adequate practice provided?

Yes = 2 No =7 = N.A. = 24
Comments: No winch. No winch vehicles.

13. (3.8.4.4) Was NET on the vehicle storage locations and their use
complete and was adequate practice in loading/unloading equipment/ supplies
provided?

Yes = 11 No = 8 N.A. = 14
Comments: Don”t need much practice. Shelters are very difficult to place

/ 4 bolts will not hold a shelter on a HMMWV. The final result will be loss
of signal men”s lives. Was never shown any special storage areas and no
adequate practice with loading. Loading ramp not really needed (MNA); takes
too long to set up. Instructor didn”t know enough on HMMWV ambulance. No
load plan.

- 14. (3.8.4.4) Was NET on the radio and communication equipment complete and
was adequate practice in its use provided?

Yes = 4 No = 12 N.A. =17

Comments: No practice. Was never shown radio. No radios in trucks.
Hasn“t been installed.

15. (3.8.4.4) Was NET on tire changing and run-flat device servicing
complete and was adequate practice provided?

Yes = 8 No = 8 NA. =17

Comments: Call for help. Not authorized to change the tires. Never
shown HMMWV test Never changed a tire.

(3.8.4.5) Were the NET handouts and audiovisual aids:
16. Clear?
Yes = 24 No = 2 N.A. = 7
Comments: Could have gone into a little more detail.
17. Accurate?
Yes = 19 No =5 N.A. = 9

Comments: Severely outdated.
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18. Complete?
Yes = 20 No =5 N.A. = 8
Comments: Did not cover ambulances.
.19. Helpful?
Yes = 22 No = 3 N.A. = 8
Comments: Maybe..
(3.8.4.4) Was the equipment used during the.NET course:
20. Suitable to the objective?
Yes = 19 No = 6 N.A. = 8

Comments: Most equipment was more than adequate. Some seems useless:
patient loading device. Trucks falling apart.

21. 1In operating condition?

Yes = 19 No =5 N.A. =9
22. Available when needed?

Yes = 16 No = 9 N.A. = 8

Comments: No help from the motor pool personnel. So-so. Awaiting parts
most of the time.

23. Adequately demonstrated?
Yes = 21 No =5 N.A. = 7

(3.8.4.6) Was the training literature, such as the Technical Manual, used
during the NET course:

24. Clear?

Yes = 23 No =5 N.A. =5
25. Accurate?

Yes = 19 No = 8 N.A. = 6

Comments: Maybe. Didn”t have the TM change required. Rear brake
troubleshooting (Supp. 1).

61



«

26. Complete?
Yes =19 No=9  N.A. =5
Comments: TM was not complete.
27. Helpful?
Yes = 23 No =5 N.A. =5

Comments: But should have been put in a cover with non-tearable pages,
referring to TM manuals especially. Without it, PMCS would not be possible.

28. (3.8.4.4) Were the NET lessons presented at a good pace (i.e., little
time spent waiting for new topics and didn“t go too fast)?

Yes = 20 No = 8 N.A. =5
Comments: Time too slow. Went too fast.

29. (3.8.4.4) Were the NET lessons well organized, so that one topic led to
another and things were presented in a logical and understandable sequence?

Yes = 25 No = 3 N.A. =
30. (3.8.4.4) Was the NET instructor knowledgeable and well informed?
Yes = 23 No = 4 N.A. = 6

Comments: In between. Did not know about HMMWV ambulances. Better than
I was.

31. (3.8.4.4) Was the NET instructor clear in the explanations and
presentations?

Yes = 26 No = 2 N.A. =5
Comments: Spoke too fast — too detailed for intro. In between.
32. (3.8.4.4) Overall, was the NET adequate?
Yes = 21 No = 6 N.A. = 6
Comments: Yes, but needed morebemphasis, preferably on video as to the

true importance of the soldier”s input. More excitement period in the films

and the possibilities and capabilities of the HMMWV, more motivation. On a
scale of 1-10, I rate it as a 5. Instructor needs to know about vehicles.
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Ambulance Crew

(3.8.4.4) Was the NET adequate for each of the tasks listed below?
33. Loading ambulatory patients?
Yes = 20 No = 4 N.A. = 9
Comments: Never showed how.
34. Positioning ambulatory patients?
Yes = 15 No = 8 N.A. = 10 o

Comments: Needs safety restraining devices. Never showed how. What do
they hang on to? Bumps.

35. Loading litter patients?
Yes = 17 No = 7 N.A. = 9

Comments: Rail too time consuming. Showed 3 or 4 different ways, as if
unsure. '

36. Positioning litters in the vehicle?
Yes = 20 No = 4 N.A. =9

37. Providing patient care/life support?
Yes = 12 No = 8 N.A. =13

Comments: Didn"t go over. No one available. Not yet. You do what you
can for them.

38. Using and directing lights (white/blue)?
Yes = 18 No = 5 N.A. = 10
39. Unloading patients?

Yes = 18 No =5 N.A. 10

40. Arranging and attaching medical devices?

Yes = 13 No = 8 N.A. = 12
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Shelter Crew

. (3.8.4.4) Was the NET adequate for each of the tasks listed below:
41. Loading/unloading electronic equipment?
Yes = 5 No = 8 N.A. = 20

42. Securing electronic equipment?

Yes = 8 No = 6 N.A. =19
43. Towing’the generator?

Yes = 5 No = 9 N.A. = 19
44. Operating the generator?

Yes = 5 No = 8 N.A. = 20
45. Safe handling of wires/cables?

Yes =1 No = 10 N.A. = 22

46. Antenna preparation and breakdown?
Yes = 5 No = 9 N.A. = 19
47. Arranging and using lights?

19

Yes = 9 No = 5 N.A.
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4.2 Aidman Interview

ENTRY
13. Are the side doors adequate to enter or exit your assigned position?
Yes = 12 No = 4 N.A. =0
14. Are the rear doors adequate to enter or exit your assigned position?
Yeé = 15 No =1 N.A. =0
15. Can the steps easily be made ready for use and restowed after use?
Yes = 7 No =9 N.A. =0

Comments: Safety latch bad. Steps get hung up in litter berth hardware.
Steps do not latch in second position easily. Support strap interferes with
the release latch. Wheel shut; gap exists at seals. High set. Difficult
1ift with respect to seat position to enter passenger side. Step latch
interferes with upper litter berth support hardware that is attached next to
the latch. Steps will not always lock in the second stop. Rear door latch
rod does not seat properly in the upper seat location. Attendant must
manually push door close to the top to get the rod to seat. Steps come
unlatched. Steps are difficult to open. Steps don”t close flush, making rear
door slightly sprung or difficult to close. Upper litter support straps
interfere with step latch.

16. (3.4.3.1) Can émbulatory patients be easily loaded into the compart-
ment? . .

Yes = 15 No =1 N.A. = 0

17. (3.4.3.1) Can ambulatory patients be easily unloaded from the com—
partment?

Yes = 16 No =0 N.A. =0

(3.4.3.1) Can litter patients be easily loaded into the following
positions:

18. Upper berth?
Yes = 0 No =1 N.A. =5
19. Lower berth?

Yes = 4 No il N.A. =1

Comments: Rail should be eliminated. Takes too much time. Cuts finger.
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(3.4.3.1) Can litter patients be easily unloaded from the following posi-
tions:

20. Upper berth?

Yes = 5 No = 11 N.A. =0
21. Lower berth?

Yes = 0 Né =10 N.A. = 6

Comments: Litter racks are a problem; too much trouble. Should use a
regular litter and lock them down. Loading rail is too time consuming and
cuts hands. Need a system that you can start the litter and then shove it in,
like loading a casket. 1In combat, you don”t have time to fool with the rails.
Litters miss ramp rails, ramp does not attach to vehicle securely. Finger
.gets cut on sharp ramp edges. Ramp not stable, especially on uneven ground.
If jolted, ramp comes loose. Litter jumps track, high loads bend rails out,
jams litter from wing up. Ramp awkward, difficult to step over center
supports. Time to set up long. Do not want rail; do it manually. Ramp is
ineffective and difficult to use. It is easy to trip on and has caused
several cuts on hands. Ramp is difficult if ground is not level. Ramp would
work better if clearance for center cross supports was lower to allow for an
easier step while carrying a patient. Not with ramp. No 18 to 20 with rail.
Might be able to use a slide ramp. Attach litter to it and shove it all in
and lock. Securing ramp difficult. Comes unsecured while loading. Concerned
about safety for patient. Attendant can place hands in positions that can
cause injury. Suggest loading with both lifts for the litter to be made from
the side of the litter. Cannot 1lift tilted upper berth once loaded, have to
have assistance with load bar. Height of upper berth makes loading difficult.
Depends upon size of attendant and weight of patient.

SEATING
(3.9.4.8.4) 1Is the passenger seat adjustment adequate?

22. Up-Down?

Yes = 2 No =3 N.A. =11
23. Front-Back?
Yes = 2 No =3 N.A. =11

Comments: No seat adjustment for passenger. No adjustment available.
Passenger seat too low. Not adjustable. Has no adjustment available. Short
soldiers have a visibility problem due to low seat. Doesn”’t adjust. Needs
more padding.
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(3.9.4.8.4) Was the passenger seat and safety belt adequate for the following
traveling conditions:

24, Primary Roads?
Yes = 10 No =1 N.A. =5

25. Secondary Roads?

Yes = 10 No =1 N.A. =5
Cross—country:
26. Up-Down Slopes (=> 10%)?

Yes = 8 No = 3 N.A. =5
27. Across Slopes?

Yes = 8 No = 2 N.A. = 6
28. Level ground?

Yes = 10 No =1 N.A. =5
29. Towing a vehicle?

Yes =1 No =0 N.A. = 15
30. Towing a trailer?

Yes = 1 No = 0. N.A. =15
31. Start-Stop Driving?

Yes = 9. No = 2 N.A. =5
32. Turning at 15 mph or higher?

Yes = 9 No=1 N.A. = 6
33. Traveling more than two HRS?

Yes = 7 No = 3 N.A. = 6

Comments: Hard on bottom. Needs shoulder restraint. Down~hill and
cross—country requires shoulder restraint. Both seats too square with respect
to back angle. Comfort poor. Tightening mechanism is difficult. Seat is
uncomfortable; poor for long distances. Needs a shoulder restraint.
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34, (3.4.3.4) Can the ambulance attendant seat be easily moved into
position for use?

Yes = 12 No = & N.A. =0

Comments: Edges on runner bar too sharp. Head clearance for patients is
too shallow. He has to sit over the wheel well, the worst seating possible.
Needs more notches for more positions, especially an up-front position. Will
not lock in forward position. Rails diverge toward front, causing seat to
fall out. Seat will not lock completely to the front. Uncomfortable seat.
If litter patient or ambulatory are present, seat is difficult to bring out
from storage.

(3.4.3.4) Was the ambulance attendant seat and seat belt adequate for the
following traveling conditions:

35. Primary Roads?

Yes = 9 No =5 N.A. = 2
36. Secondary Roads?
"Yes = 8 _ No = 6 N.A. =2
Cross—country:
37. Up-Down Slopes (=> 10%)?
Yes = 6 No = 8 N.A. = 2
38. Acfoss Slopes? |
Yes = 6 No = 8. N.A. = 2
39. Level ground?
Yes = 7 4 No = 7 N.A. = 2
40. Towing a vehicle?
Yes = O No =1 N.A. =15
41. Towing a trailer?
Yes = 0 No =1 N.A. = 15
42. Start-Stop Driving?
Yes = 6 No = 7 N.A. = 3
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43. Turning at 15 mph or higher?
Yes = 7 No = 6 N.A. =3
44, Traveling more than two HRS?

Yes = 5 No = 8 N.A.

3

Comments: Have no back protection; will cut tossed all over. No back
rest. Seats in the back shouldn”t be there. Seat too hard and needs a back
rest. Seat was not used after it fell from rails. Cross—country stability in
seat poor, rocking back and forth in seat while belted in. Needs a backrest
for seat. Too hard, needs more padding. No back support with seat. Keeps
you from going forward, but does nothing about backwards.  Change seat so you
can straddle it to face your patients; seat belt to hold you that way,
especially for CPR and inserting IVs. Seat belt is positioned to prevent
forward lunge, but attendant gets thrown backwards. Could use some kind of
folding back support. Folds down to top of seat and can fold back when seat
is in use. Attendant seat could use more padding and a back support. Must
brace yourself. Need some back support. Must also wear helmet because upper
berth racks are not padded, making some medical tasks difficult. Uncomfort-
able for long distances. "

(3.4.3.3) Can the patient seating/litter racks be easily interchanged in the
following ways:

45. 4 litter to 2 litter & 4 ambulatory?
Yes = 16 No =0 N.A. =0
46. 8 ambulatory to 2 litter & 4 ambulatory? |
Yes = 15 No =0 N.A. =1
Comments: All changed easily. Seat hardware would not work at times.
Not enough storage in vehicle. Need different locks to keep seats up. Maxi-
has no padding for ambulatory patients. When upper berth comes down, it
should go all the way to the wall or bring upper straight down and stack on

bottom. Would give you head clearance to work on patients and CPR. End
latches have gotten sloppy.

(3.4.3.2) Was ambulatory patient seating and restraint adequate for the
following traveling conditions:

47. Primary Roads?

Yes = 7 No = 9 N.A. =0
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48. Secondary Roads?

Yes = 4 No = 12 N.A. =0
Cross—country:
49. Up-Down Slopes (=> 30%)?

Yes = 2 No = 14 N;A. =0

50. Across Slopes?

Yes = 2 No = 14 N.A. =0
51. Level ground?

Yes = 3 No = 13 N.A. =0
52. Towing a vehicle?

Yes = 0 No = 2 N.A. = 14
53. Towing a trailer?

Yes = O - No =2 N.A. = 14
54. Start—-Stop Driving?

Yes = 6 No = 10 N.A. =0

55. Turning at 15 mph or highex?

Yes = &4 No = 12 N.A. =0
56. Traveling more than two HRS?

Yes = 3 No = 13 N.A. =0

Comments: No way to restrain an ambulatory patient. Need restraints. No
padding for patients; needs seat belts. Back angle poor. Need handholds and
padding. Back angle awkward, too far back. No padding makes seating
uncomfortable. No restraints available so patients are knocked about. Seats
small for ambulatory, patients hit their heads during cross—country travel.
Patients uncomfortable over long travel times. Need seat belts. Tall person
has difficulty sitting as an ambulatory patient. No restraints. If attendant
is in the seat, can”t get between the ambulatory patients - legs get in the
way. Seats uncomfortable and no restraints. Needs seating restraints; seats
too small, strap tore out of ceiling. Patients moving around, not restrained
during cross—country; nothing to grab on to. Need padding and seat restrain-
ts. Padding should be vinyl. No padding for ambulatory seating. Need
handhold straps in maxi-ambulance.
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(3.4.3.1) Were the litter racks and patient restraints adequate for the
following traveling conditions:

57. Primary Roads?
Yes = 13 No = 3 N.A. =0
58. Secondary Roads?
Yes = 12 No = 4 N.A. =0
Cross—country:
59. Up-Down Slopes (=> 30%)?
Yes = 9 No = 7 N.A. =0
60. "Across Slopes?
Yes = 9 No = 7 N.A. =0
61. Level ground?
Yes = 9 No = 7 N.A. =0
62. Towing a vehicle?
Yes = 2 No =0 N.A. = 14
63. Towing a trailer?
Yes = 2 No = 0 N.A. = 14
64. Start-Stop Driving?
Yes = 10 No = 6 N.A. =0
65. Turning at 15 mph or higher?
Yes = 12 " No = 4 N.A. =0
66. Traveling more than two HRS?
Yes = 12 No = 4 N.A. = 0
Comments: Hard bump and rough terrain — they”d pop loose. Need a
positive restraining system. Straps get tangled in litter when unloading.
Litter hold straps do not conform to the litter handles. Suggest a circular
clamp that litter ends fit into at forward end of litter. Need to be
tightened enough — they”d be alright. Don”t hold -- pop open. Yes, if they
had the litter down. No, keep popping open. Put the down strap in front in

71



the back. Back needs pad for patient”s head during vehicle panic stop.
Litter restraining straps pop off rear litter. Restraint allows litter to
slide out. Patient”s body (posterior) can contact bottom of litter berth.
Litters not steady enmough. Litters will slide front to back. Long travel is
‘comfortable only on primary roads.

COMMUNICATIONS (Inside vehicle & radio)

(3.9.4.9) Was the communication between the driver and passenger adequate
under the following conditions:

67. When parked - engine idling?
| Yes = 13 No =1 N.A. = 2
When driving:
68. Primary Roads at over 25 mph?
Yes = 11 No = 3 N.A. = 2
69. Secondary Roads?
Yes = 11 No = 3 N.A. = 2
70. Cross—country?
Yes = 10 No = 4 N.A. = 2
Comments: Too noisy. When highway driving, you have to shout to
passengers. Yes, but had to speak loudly. Communications for driver and
attendant in back poor without intercom. Too much noise due to engine fan.

Difficult to talk when fan kicks omn.

(3.5.3.2) Was the communication between the aidman and patients adequate
under the following conditions:

71. When parked - engine idling?
Yes = 15 No = 1 N.A. =0
When driving:
72. Primary Roads at over 25 mph?
Yes = 14 No = 2 N.A. =0
73. Secondary Roads?

Yes = 13 No = 3 N.A. =0
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74.. Cross—country?
Yes = 12 No = 4 N.A. =0
75. When using the intercom?
Yes = 3 No = 0 N.A. =13
Comments: Patients must speak very loud to be heard. During cross-
country travel, communication is difficult due to aidman not able to leave
seated position. Difficult from equipment rattling noise in back compartment.
Noise from debris hitting under vehicle.
(3.9.4.9) Was the volume/clarity of radio message adequate with the vehicle:
Parked:
76. Engine off?
Yes = 11 No =1 N.A. = 4
77. Engine idling?
Yes = 10 No = 2 N.A. = 4
Driving:
78. Primary Roads at over 25 mph?
Yes = 10 No = 2 N.A. = 4
79. Secondary Roads?
Yes = 10 No = 2 N.A. = 4
80. Cross-country?
Yes = 9 No = 2 N.A. =5

Comments: Particular radio set sounds garbled.

(3.5.3.3) Was it easy for the passenger to reach and operate the radio
controls:

81. When parked?
Yes = 8 No =1 N.A. =7

When driving:
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82. Primary Roads?
.Yes = 9 No =1 N.A. = 6
83. Secondary Roads?
Yes = 9 No =1 N.A. = 6
84. Cross—country?
Yes = 7 No = 2 N.A. =7
Comments: Had portable. Walkie-talkie. Too rough to manipulate during
cross-country travel. Angle to see radio poor. Passenger has to loosen seat

belt to adjust radio.

(3.5.3.1). Was the ambulance compartment communication with the driver
adequate when using the intercom:

85. When parked - engine idling?

Yes =1 No = 0 N.A. = 15
When driving:

86. Primary Roads?

Yes =1 No = 0 N.A. = 15
87. Secondary Roads?

Yes = 1 A No = 0- N.A. =15
88. Cross—country?

Yes = 1 No =0 N.A. =15

Comments: Didn“t have intercom. No intercom. No intercom available at
this time.

VENTILATION

(3.4.3.8) Was the air conditioning/ventilation in the ambulance compartment
(air flow) adequate for cooling/heating under the following conditions:

Windows/vents open:
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89. Vehicle standing?
Yes = 9 No = 7 N.A. =0
Comments: Fumes made everyone sick.
90. Vehicle moving?
Yes = 7 No = 9 N.A. =0
Windows/vents closed:
91. Vehicle standing? o
Yes = 8 No = 8 N.A. =0
92. Vehicle moving?
Yes = 5 No = 11 N.A. = 0
Comments: Too much dust. Engine heat in cab excessive. No cooling for
driver. Air conditioning did not function properly; recommended maintenance
at PMCS. Bit hot. Air conditioner is difficult to switch on while traveling
cross—-country. Standing to get at controls very difficult. Dust from windows
and from the back door if latches were ajar. Need more than one air vent.

Yes, if not it“s stuffy. No cross ventilation in back. Not enough air
movement. Splint set, aid bag in stow position blocks clear air flow for rear

vent. Need air conditioning. Must filter more dust. Too much dust coming in
from vents.
(3.4.3.8) Was the air conditioning/ventilation system adequate for elimi-
nating dust and fumes in the ambulance compartment under the following
conditions: :
Windows/vents open:
93. Vehicle standing?
Yes = 12 No = 4 N.A. =0
94. Vehicle moving?
Yes = 10 No = 6 N.A. = 0
95. Secondary roads & cross—country?

Yes = 4 No = 12 N.A. =0

Windows/vents closed:
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96. Vehicle standing?
Yes = 12 No = 3 | N.A. =1
97. Vehicle moving?
Yes = 11 No = 4 N.A. =1
98. Secondary roads & cross—country?
Yes = 7 No = 8 N.A. =1
Comments: » Dust from windows a problem when fan is turned on; settled dust

is churned up. Windows always open due to lack of air conditioning. Dust was
a problem from vent. Dust entry through vents and back door step seals. Dust

also a problem due to driver always keeping the window open to stay cool since
air conditioner doesn”t reach him. Air conditioning system noisy — hums.

Depends on road. Dust comes in through gaskets at steps and where doors come
together. Especially as doors shift during cross—country travel. Dust must
be filtered to eliminate the contamination possible to patient wounds. Dust
is getting into sealed up vehicle. Dust is getting past door seals.

NOISE

(3.9.4.3) Were the noise levels in the ambulance compartment acceptable (low)
under the following conditioms:

Windows/vents open:
99. During warm-up?

Yes = 12 No = 4 N.A. = 0
100. Primary roads at over 25 mph?

Yes = 12 No = 4 N.A. = 0
101. Secondary roads & cross—country?

Yes = 10 No = 6 N.A. =0
Windows/vents closed:
102. During warm—up?

Yes = 13 No = 3 N.A. =0
103. Primary roads at over 25 mph?

Yes = 13 No = 3 N.A. =0
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104. Secondary roads & cross-country?
Yes = 9 No = 7 N.A. =0

Comments: Upper litters clang. Light cords make noise. Light cords and
litter racks are noisy. Too much metal on metal contact. Items in rear of
ambulance, litters in up position, light cords make a great amount of noise.
Back of vehicle noise makes communication difficult.

WORKING SPACE

(3.9.4.8) 1Is the attendant”s station in the ambulance adequate in terms of
the following:

105. Overall space for attendant?

Yes = 10 No = 6 N.A. =0
106. Arm/elbow room for treating patients?

Yes = 10 No =5 N.A. =1
107. Leg/knee room for attendant?

Yes = 10 No = 4 N.A. = 2
108. Headroom for standing attendant?

Yes = 6 No = 8 N.A. = 2

Comments: Work stétion cluttered if you had a mix of ambs and litters.

Attendant cannot perform CPR. Cannot reach patients while belted in attendant
seat. CPR difficult on cross—country if upper litter berth is used. While
working on a patient in the upper berth, the attendant can“t restrain himself.
If you are working on patients, there isn“t room. CPR hard to administer on
IV - almost impossible to do. Space between patients not adequate for
attending or performing CPR. Head room tight when working on patients.
Cramped when loaded with ambulatory. Poor leg space. Ambulatory patients
have to crouch due to lack of head room. Head room alright for attendant.

Must stoop while standing.

(3.4.3.5) 1Is the stowage space and the accessibility of the medical items
adequate under the following conditiomns:

Use outside ambulance:
109. Aid bag?

Yes = 15 No =1 N.A. =0
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110. Air bag?

Yes = 5 No =0 N.A. =11
111. Intravenous solutions?

Yes = 13 No =1 N.A. = 2
112. Oxygen?

Yes = 3 No = 4 N.A. = 9
113. Pressure cuff & stethoscope?

Yes = 9 No =1 N.A. = 6
114. Vital Signs Monitor?

Yes = 1 No =1 N.A. = 14
Use inside the ambulance:
115. Aid bag?

Yes = 12 No = & N.A. =0
116. Air bag?

Yes = 4 No =0 N.A. = 12
117. ‘Intravenous solutions? -

Yes = 11 No = 4 N.A. ; 1
118. Oxygen?

Yes = 3 No = 4 N.A. = 9
119. Pressure cuff & stethoscope?

Yes = 10 No = 0 N.A. = 6
120. Vital Signs Monitor?

Yes = 3 No = 0 N.A. = 13

Comments: Oxygen bottle strap comes over the neck. Have to take top off
to hook up oxygen so the bottle will fly around. Aid bag interferes with free
movement if open in aisle. ' IV bag storage not easily accessible. Yes, but
cramped with aid bag. No way to stow aid bag. Only room for splints in
passenger side bottom berth. Oxygen bottles not in use. Oxygen bottle

-
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inside. No way to put a regulator on it so you can”t administer oxygen en

route. Oxygen is located behind the patients and you have to reach over them.

Storage is too limited. Need more pockets for personal gear. IV stowage
tough to get to. Need more storage shelves above litter patients.

VISIBILITY
(3.9.4.6) 1Is the passenger”s visibility adequate through the following:
121. Windshield? o
Yes = 11 No = 2 N.A. = 3
122. Side windows?

Yes = 12 No =1 N.A. 3

Comments: Blind spot due to windshield posts. Seat too low. Blind spot
exists at edges of windshield.

(3.9.4.6) 1s the passenger”s view unobstructed when driving:
123. Forward?

Yes = 12 No =1 N.A. = 3
124. Backward?

Yes = 11 No = 2 N.A. = 3

Comments: Must use mirror which is poor or hang outside window. Using
mirror only for back up. -

(3.4.3.7) 1s the visibility around the ambulance adequate for triage, etc.
during night operations with:

125. Exterior lights?

Yes = 1 No =0 N.A. = 15
126. Blackout conditions?
Yes = 0 No =1 N.A. = 15

Comments: Haven”t driven at night.

(3.4.3.9) Can the attendant easily see the patients under the following
conditions:

Daylight:
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127.

Yes = 10 No = 0
128. Lower litter patients?

Yes = 12 No = 4
129. Seated ambulatory patients?

Yes = 15 No =1
Nigﬁt time - Blue Lights:
130. Upper litter patients?

Yes = 2 No =1
131. Lower litter patients?

Yes = 1 No = 4
132. Seaéed ambulatory patients?

Yes = 2 No = 3
Night time - White Lights:
133. Upper litter patients?

Yes = 3 No = 0 _
134. Lower litter patients?

Yes = 4 No.= 1
135. Seated ambulatory patients?

Yes = 5 No = 0

Comments:

Upper litter patients?

N.A. = 6
NCA. = 0
N.A. = 0
N.A. = 13
N.A. = 11
NCA. = 11
N.A. = 13
N.A. = 11
N.A. =11

Need light socket positions for moveable lighting for lower

litter patients. Even during daylight, you need white light to see patients.

(3.4.3.9) Can the attendant easily add light for seeing patients:

136.

Blue lights?

Yes = 4 No
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137. White lights?
Yes = 15 No =1 N.A. =0
Comments: Hard tollight bottom litter patient. Just white lights.
USABILITY OF CONTROLS/DISPLAYS

(3.9.4.8) Can the passenger easily reach and operate the following accessory
controls:

138. Ignition/starter control?

Yes = 2 No = 11 N.A. = 3

'139. Lights?

Yes = 2 No = 11 N.As =3
140. Windshield wiper?

Yes = 10 No = 3 | N.A. =3
141. Parking brake?

Yes = 4 No = 9 N.A. =3
142. Heater/ventilation cab?

Yes = 2 No = 10 N.A. = 4
143. Heater/ventilation amb. coﬁp.?

Yes = 4 No = 9 N.A. =3

144, 1Intercom controls?

Yes = 3 No = 2 N.A. =11
145. Radio controls?
Yes = 8 No =1 N.A. = 7

Comments: Radio is a difficult angle for passenger. Other controls are
hard to reach over radio. Radio blocks lights, parking brake, ignition,
heater/vent controls for passenger. Many controls are difficult to reach.
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(3.9.4.2) Are the following items easily accessible and usable?

146. Fire extinguisher when outside?
Yes = 11 No = 3 N.A.
147. Fire extinguisher when in amb. comp.?
Yes = 8 No = 7 N.A.
148. Fire extinguisher when in pass. seat?
Yes = 9 No = 4 N.A.
149. Pioneer tools when outside?

Yes = 15 No =1 N.A.

0

Comments: Supposed to be bolted at passenger seat. Must enter through
passenger side and strain to get to the extinguisher. Need an extinguisher
for rear compartment. Pioneer tools are difficult to get out.

(3.9.4.8) Aie‘the following displays readable and understandable:

Passenger seat:
150. Ventilation system indicators?

Yes = 3 No = 7 N.A.
151. Cooling/heating indicators?

Yes = 3 No =9 N.A.
152. Radio indicators?

Yes = 8 No =1 N.A.
153. Intercom indicators?

Yes = 3 No = 2 N.A.
154. Lighting indicators?

Yes = 6 No = 6 N.A.
Attendant seat (white light or daylight):

155. Ventilation system indicators?

Yes = 11 No = 4 N.A.
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156.

157.

158.

159 L

160.

161.

Cooling/heatiné indicators?

Yes = 14 No = 2
Radio indicators?

Yes = 10 No =1
Intercom indicators?

Yes = 4 No =1

Lighting indicators?

]
w

Yes = 12 No
Oxygen status?

Yes = 4 No = i
Vital signs monitor?

Yes = 1 No =1

N.A.

N.A.

N.A.

N.A.

N.A‘

N.A.

Attendant seat (blue light or night light):

162.

163.

164.

165.

166.

167.

168.

Ventilation system indicators?
Yes = 0 No = 2
Cooling/heating indicators?

 Yes =0 No = 2
Radio indicators?

Yes = 2 No = 0
Intercom indicators?

Yes = 0 No = 2
Lighting indicators?

Yes = 0 No = 2
Oxygen status?

Yes = 0 No = 2
Vital signs monitor?

Yes = 0 No =1
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N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.
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14

14

14

14

14

14

14
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Comments: Radio blocks seeing the vent controls. Cannot see the light
switches.

84




4.3 Aidman Checklist

21. (3.6.5.25) Were there any problems during the PMCS (procedures,
documentation, etc.) before this mission/scenario? If YES explain.

Yes = 6 No = 11 N.A. =0

Comments: During the PMCS, it states that the transmission must be at
normal operating temperature. Then in the next step you check the cooling
system. These two steps should be switched. Also, the service brake,
transmission, and transfer case should all be before those steps because it”s
necessary to shift transmission before checking fluid. Horn should be checked
with service lights #15. Instruments should be observed immediately after
starting engine #16. Stairs system locks sometimes. There are some things
that deadline the vehicle by the TM that are unnecessary, i.e., oxygen, IV
straps. The vehicles are parked too close together. Manuals (TM) falling
apart. At times, there may be additional maintenance that needs to be done
which may be more than 30 minutes. The manual says that the transmission is
to be at normal operating temperature. The next step is to check the cooling
system. These two steps should be switched.:

22. (3.4.3.1) Were there any problems with the doors, steps, or the
loading/unloading of patients during this mission/scenario? If YES explain.

Yes = 14 No = 3 N.A. =0

Comments: Yes, the loading ramp pinches your hands while setting the litter
on it and sliding it up. Racks are clumsy and too time consuming. Doors of
rear compartment are difficult tqo close. The steps seem to stick when you
push the lever and the back doors have a tendency to miss the top hole when
trying to close the door. Rear steps often become difficult to open. Rear
doors often opened up while on missions. Rails too time consuming - one big
hassle. Doors don“t always fasten easily; they also come open once in a
while. Just the steps and the loading ramps. Step sticks - gaps around step.
Doors pope open; steps don"t want to open. Door latch partially inoperable.
Took two hands to work latch. Steps generally bulky, awkward - don“t always
lock in upmost position. Step latch does not fully engage sometimes. Too
much time taken out to do little things that aren”t essential. Example: All
the latches for the steps, the ramps take too long to put into operation and
put away. You pinch your hands on the loading ramp when loading.

23. (3.4.3.5) Were there any problems loading, storing, accessing, or
unloading any of the equipment during this mission/scenario? If YES explain.

Yes = 10 No = 7 N.A. =0

Comments: The aid bags should be held up by nets instead of straps in the
mini (M996) so it would be possible to open the top of the black rubberized
aid bag without taking it all down to get to your equipment. Equipment gets

hooked on securing straps - makes it difficult to load/off load. It becomes
monotonous putting tools underneath vehicle daily. Takes too long to set up
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loading ramp, litters jump off loading ramp. Traction splint and blanket set

bulky - cover fuse box and vision of equipment operating apparatus. Latches -
catch on litter. Many problems accessing equipment, i.e., wet bag, blanket

set. Especially medical supplies - way too much time to get emergency

equipment. Suggestion: Side compartments on slim line overhead units for .
cravats, stethoscope, ointments, shots, etc. Larger storage compartments are

needed. Rivets mission on (R) side - medical bag. Litter rack has to go.

Too much of the litter”s items to worry about. When loading, you pinch your

hands on the loading ramp.

24. (3.9.4.5) Were there any problems with the passenger seat during this
mission scenario? If YES explain.

Yes = 8 No =7 N.A. = 2

Comments: Not enough leg room. After a hour or two with your feet together
that close, it gets extremely uncomfortable. Passenger claims that the front
metal part of the seating is a bit uncomfortable. Very uncomfortable. Data
collector rides in passenger seat. The attendant”s seat needs back support.
Needs more padding, too low, needs adjustments, shoulder belts. Door handles
stick in your back. Doesn”t feel secure enough, bruises legs easily. It is
uncomfortable for the passenger — it should be padded.

25. (3.9.4.3) Were there any noise problems during this mission/ scenario? .
If YES explain.

Yes = 11 No = 4 N.A. = 2

Comments: Slightly hard to keep good communication between crewmembers.
Difficult to communicate with driver. Engine noise, litter racks rattle.
When fan or heater is running with engine on. Not really. Rattling and
squeaking of equipment in back =--very irritating. Backs of vehicles are very - -
noisy, making it difficult to hear other personnel. Everything, I mean
everything, rattles. The hood, the roof, the door, equipment - front and
back; the IV bag holders, the light cords, helicopter insulation covering
entire patient area, and roof area of driver”s cab. Less straps, more exact
size compartment securing area -take the needed equipment and design compart-
ment. The air bag, (black) bag keeps falling off side walls. Cords and
straps smacking the wall are very noisy. Excess rattling - engine noise made
it impossible to talk to front personnel. You have to talk extra loud for the
other person/people to hear you. It is hard to hear a blood pressure.

26. (3.5.3.1) Were there any problems with crew or patient communication
(verbal or visual) during this mission/scenario? If YES explain.

Yes = 1 No = 12 N.A. = &4

Comments: Difficult to communicate with driver. Engine noise/litter racks
rattle. If you leave the door open (door from litters compartment and two
front), crewmembers and patients have problems with hearing each other. Need
to have data collector repeat himself on occasions. It“s so loud, one must
" scream to hear. Ventilation is no good. The A/C doesn”t work — too much dust
in back. As stated in previous question. Hard to hear driver while in back -

too much rattling. Noise too great to hear other personnel. Cannot verbally
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talk cab to patient area without screaming. Cannot talk driver to passenger
without raising voice loudly.

27. (3.9.4.9) Were there any problems with radio communication.-during this
mission? If YES explain.

Yes = 17 No =0 N.A. = 0
Comments: Radio in vehicle is missing microphone.

28. (3.4.3.8) Were there any problems with the ventilation system for
heating/cooling and/or fumes/dust during this scenario? If YES explain.

Yes = 13 No = 3 N.A. =1

Comments: Needs more dust filter. The ventilation system needs more
filterization. Too much dust is allowed in through vents - need a filter.
Very dusty. Mini-ambulances are hot boxes. Fan is insufficient. Dust is
major problem. Accumulates very quickly, even with doors closed. Dust!!!
Stuffy in the patient compartment, even when fan is on high, and there are a
lot of spots where light can be seen from the inside when 1lights are off,
allowing dust to be able to come in. No ventilation in back of the vehicle -
nausea, all week. Heating system produces nauseating fumes and cooling system
blows in. Not -adequate coding in mini-ambulance. Weak, weak, weak fan unit
and weaker filter device. Kicks mouthfuls of dust through system with or
without it. A lot of dust seeping in through crack in stairwell and vent not
putting enough cool air. Dust everywhere. Fan doesn”t work. Eat dust all
day. The ambulance gets extremely hot in the patient compartment - no air at
all goes through. Also, too much dust comes through all the cracks and places
where seals aren”t tight enough. Both of these items make it very hard to
breathe and I"m sure wouldn”t be suitable for patients. When the ventilation
system is turned on after riding-through dusty trails, it blows in dust.

29. (3.9.4.8) Were there any problems with the ambulance attendant working
space during this scenario? If YES explain.

-Yes =4 No =1 N.A. =2

Comments: Not enough room to do CPR - cannot stand without stooping. You
have very little room to move. Need more room. Not enough room with litter
and ambulatory combined. When there were 2 litters and 4 ambulatory, there
was no room. Very difficult to perform CPR. Very cramped with both am-
bulatory patients and litter patients. Need more space. Can”t reach control
switches. Not enough sliding stop points on seat adjustment. Can”t reach
medical equipment, supplies. The space is very limited. Too small. Unable
to do CPR. Not enough room to move around.

30. (3.4.3.9) Were there any problems seeing the patients from the
. passenger position or seeing the patients while outside or inside during this

mission? If YES explain.

Yes = 8 No = 9 N.A. =0
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Comments: You can”t see them. Back needs more lighting. Bouncing all over
place - seats too small. Not enough back support, no restraints/litter - a
joke. Yes, this is relevant - can”t see them if they are bouncing all over
the place. No window. Have to move a lot to see the patients from passenger
seat.

31. (3.5.3.3) Were there any problems reaching/using any of the accessory
equipment controls (heater, radio, etc.) or emergency equipment (fire extin-
guisher, pioneer tools) during this mission/scenario? If YES explain.

Yes = 5 No = 12 N.A. =0

Comments: Blankets should be stowed on left side of ambulance under NBC
attachments. Gets in the way of heater vents and operation, especially with
driver compartment doors open. If you needed to get equipment, the roads are
too rough to get up (CPR is impossible). Ambulatory patients had no restrai-
nts (also attendant). Have to reach over patient to get all equipment.

32. (3.9.4.3) Were there any hazardous or unsafe conditions during this
mission/scenario? If YES explain.

Yes‘=l12 No = 5 N.A. =0

Comments: Rough roads. No matter how slow you go, bumps are bumps.
Ambulatory patients had no restraints (also attendant). The back of the
ambulance is hazardous to itself. Riding in the back of the ambulance,
period. Redo everything with medics, paramedics and 91A10 OTEA field as in
Yakima. Medics at the drawing table. This is not a joke. Being thrown
around in the back of a vehicle is very unsafe.

33. (3.4.3.9) Were there any problems with the vehicle lighting during this
mission/scenario? If YES explain.

Yes = 13 No = 4 N.A. =0

Comments: Not bright enough. Lights would flicker on and off when on
trails because of rear doors not being shut tight. Inadequate lighting during
B/0 operation. Need 2 blackout lights in rear of patient compartment area.
Blackout inoperative.

34. (3.4.3.4) Were there any problems with the ambulance attendant seat
during this mission? 1If YES explain. ’

Yes = 3 No = 12 N.A. = 2

Comments: Unpadded litter racks with no helmet is hazardous to attendant.
Very uncomfortable - needs back support. No back support and not very
stable. No back support. Inadequate seat belts. Unsafe, needs tall back to
it and a lot more cushioning. It gets in the way of the ambulatory legs. Did
not use it. Don"t lean backwards or else you fall off. It is very uncomfort-
able after sitting there for a long period of time. It should be padded more
and a back support should be added to the seat. :
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35. Were there any problems with the patient seats or litters during this
mission/scenario? If YES explain.

Yes = 0 No =0 N.A. =17

Comments: Litter patients get thrown around because they have no control.
Not tall enough for back, nor long enough for buttocks. Litter bouncing
loose, no cushioning on either; especially litters. Suggestion: Larger
seats, deeper seats to keep patient still as possible -- maybe bucket style
padding. Deep slide out trays with washable padding which contours to the
weight of the patient and wider padded straps to hold patient. Litters don”t

stay strapped down. The patient seats are uncomfortable. They should be
padded.

36. (3.4.3.6) Were there any problems with equipment or stowed supplies
during this mission/scenario? If YES explain.

Yes = 0 No =0 N.A. =17

Comments: As said before, aid bags cannot be used without unstrapping and
taking them off the wall (only in mini-ambulances). Therefore, they should be
stored in a net-type carrier so the tops could be opened.
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4.4 Driver Interview

ENTRY

13. (3.9.4.10) Are the side‘doors adequate to enter or exit your assigned
position?

Yes = 17 No =7 N.A. =0
Comments: Swing out - knee hits light fixture.

4. (3.9.4.10) Are the rear doors adequate to enter or exit your assigned
position? ’

Yes = 19 No = 2 N.A. = 3

15. (3.9.4.10). Are the steps easily made ready for use and restowed after
use?

Yes = 12 No = 8 N.A. = 4

Comments: Latch - strap from upper berth gets in way of thumb latch.
Safety latch gets hung up. Do not lock, second position click, steps get hung
up on litter berth hardware. Safety latch time consuming. Gasket seal is
poor around steps. Little bit too high to step down. Complicated to set up
and stow steps. Hit knee on window frame. Ankle catches on well on exit.
Doors keep popping open. Steps keep coming unlocked - even when locked, they
can be bounced open. Radio blocks entry to the driver”s position when
entering from the back. Handholds above attendant door would be helpful.
Latch difficult. Large gap between tailgate and vehicle bed. Tripping
hazard. Knee hits side panel upon entry. Door must be lifted to ensure
closure. Plastic door handles flimsy. Steps are difficult to use. Difficult
to 1lift leg over door sill or exit vehicle in fast order.

SEATING
(3.9.4.8.4) 1Is the driver”s seat adjustment adequate:
16. Up-Down?
Yes = 16 No = 8 N.A. = 0
17. Front-Back?
Yes = 12 No = 12 N.A. =0
Comments: In up position, seat is too forward. Awkward to adjust, must get

out of vehicle. Gets stuck and difficult to lift. Tighten up and down. Not
enough seat positions for front-back adjustment. Seat does not move far enough
back. Does not adjust to a comfortable/optimum position. Needs to go back
more. Adjustment too limited. Higher adjustment moves legs too close to
wheel and peddles. Not enough leg room, too low to see to the left.
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Difficult to adjust. Do not like adjustment procedure, should roll fromnt to
back. Must put extra padding. Use a pillow for seat comfort. Knee hits
throttle control knob.

(3.9.4.8.4) Was the driver”s seat and safety belt adequate under the
following traveling conditioms:

18. Primary Roads?

Yes = 21 No = 2 N.A. =1
19. Secondary Roads?

Yes = 20 No =3 N.A. =1

Cross=Country:

20. .Up-Down Slope (=> 6%)?

Yes = 17 No = 6 N.A. =1
21. Across Slopes?

Yes = 17 No = 6 N.A. =1

22. Level Ground?

Yes 18 No = 5 N.A. = 1

23. Towing a vehicle?

YeS O NO = 0‘ . Nvo = 24

24, Towing a trailer?

Yes 1 ' No = 2 N.A. = 21
25. Start-Stop Driving?
..Yes = 19 No = 4 N.A. =1

26. Turning @ 15 mph or higher?

Yes = 20 No = 3 N.A. =1
27. Traveling more than two hours?

Yes = 9 No = 13 N.A. = 2
Comments: Seat too hard. Need shoulder harness, more padding. Sits too

far upright. Legs get cramped. Could use a shoulder strap. Seat too hard.
Needs better cushioning, too far forward. Needs more padding. Uncomfortable

for extended periods. Uncomfortable for long traveling times. Seat too hard,
needs more padding. Uncomfortable, no side to side restraint. Not traveled
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any long distances yet. Seat back is too upright, not enough padding. Not
adequate shoulder restraint, more padding, hurts driver”s back. No ex-
perience. Needs shoulder restraint, needs more padding similar to gamma goat.
Shoulder restraint is requested. Pillow is added to improve back support.
Needs more padding. Have used gamma goat seat cushions for extra padding.

COMMUNICATIONS (Inside vehicle & radio)

(3.9.4.9) Was the communication between the crewmembers adequate under the
following conditions:

When parked:

28. Engine off?

Yes 22 No = O N.A. = 2

29. Engine idling?

Yes = 18 No = &4 N.A. = 2
Comments:_ Couldn“t hear — someone in back, you can“t hear. Talk loud.
When driving:
30. Primary Roads @ > 25 mph?
Yes = 12 No = 9 N.A. =3

Coﬁments: - Couldn”“t hear - someone in back, you can”“t hear. Talk loud.
31.> Secondary Roads? -
Yes = 12 No = 10 N.A. = 2
Comments: Couldn”t hear - someone in back, you can“t hear. Talk loud.
32. Cross-country?
Yes = 10 No = 12 N.A. = 2
33. When using the intercom?
Yes = 1 No = 1 N.AL = 22

Comments: Haven“t tried it — haven”t got speaker for it. Didn”t have an
intercom. Too much noise, especially with fan running. Tough to hear due to
all the back of ambulance noise. No intercom. Intercom didn”"t work. Too
noisy for communication to back. Is adequate for driver to passenger. If
attendant in rear, it”s hard to hear. Intercom didn“t work. Intercom doesn”t
work. At high rpm - up hills - can”t hear. Too noisy. Request some noise
proofing from engine, tire noise. When fan comes on, driver cannot hear
attendant unless attendant comes up through bulkhead door. Engine fan with
combination of vehicle rattling noise makes communication difficult.
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(3.9.4.9) Was the volume/clarity of radio messages adequate with the vehicle:
Parked:

34. Engine off?

Yes = 11 No =1 N.A. = 12
35. Engine idling?

Yes = 11 No =1 N.A. = 12

Driving:

36. Primary Roads @ > 25 mph?

Yes = 10 No = 2 N.A. = 12
37. Secondary Roads? 4

Yes = 10 No = 2 ‘N.A. =12
38. Cross-country?

Yes = 9 No = 3 N.A. = 12

Comments: Had walkie-talkie. No radio installed. Needed many repeat radio
messages during cross—country travel. Radio seemed more garbled. Radio set
seems garbled, possibly a problem with the antenna. No experience - passenger
with handheld seemed to have trouble. Walking - talking - too noisy on move.

(3.9.4.9) Were the radio controls easy to operate:

39. When parked?

Yes = 10 No =1 N.A. =13
When driving:
40. Primary Roads?
Yes = 8 _ No = 3 N.A. = 13
Comments: Had to take eyes off road.
41. Secondary Roads?
Yes = 8 No = 3 N.A. =13

Comments: Had to take eyes off road.
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42. Cross—country?
Yes = 7 No = 4 N.A. = 13
Comments: Had to take eyes off road. Had walkie-talkie — driving a marine

comp. vehicle. Too rough to operate, bump arm. Mike is on other side of
radio. Poor angle to control radio from driver”s position.

(3.9.4.9) Was the ambulance compartment communication adequate when using the
intercom: '

43. When parked - engine idling?

Yes = 0 No = 0 N.A. = 24
When' driving:

44. Primary Roads?

Yes = 0 No =0 N.A. = 24
45. Secondafy Roads?

Yes = 0 No =0 N.A. = 24
46. Cross—-country?

Yes = 0 No = 0 N.A. = 24

Comments: No intercom. Didn“t try it. Intercom didn“t work - no instruc-
tions on its use. -

VENTILATION
(3.9.4.8.4) Was the cooling/heating adequate under the following conditions:
Windows/vents open:
47. Vehicle standing?
Yes = 17 No = 6 N.A. =1

48. Vehicle moving?

Yes = 14 No 9 N.A. 1

Comments: Too much dust -- even with windows closed and fan on it sucks
dust.

Windows/vents closed:
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49, Vehicle standing?
Yes = 11 No = 12 N.A. =1
50. Vehicle moving?
Yes = 7 No = 16 N.A. =1
Comments: No air conditioning for driver. Heat from engine cow. Air
coming in vents too hot; air doesn”t come in side windows. Heater provided
entry for gas fumes. Air conditioning - air not cooled. Too dusty and air
conditioning doesn”t get to driver. No air conditioning. Generally yes -
depending upon how hot it gets. Engine blows hot air regardless of exterior
air entry. Too hot with the windows up. Poor for hot climate. Too much
engine heat from side. Note: Driver fatigue sooner due to lack of air flow.
Too much dust.

(3.9.4.8.4) Was the ventilation system adequate for eliminating dust and
fumes under the following conditions?

Windows/vents open:
51. Vehicle standing?
Yes = 14 No = 8 N.A. = 2
Comments: No —— in the back. Cab — okay.
52. Vehicle on primary roads?
Yes = 16 No = 7- N.A. =1
53. Sé&ondary roads & cross—country?
Yes = 7 No = 16 N.A. =1
Windows/vents closed:
54. Vehicle standing?
Yes = 19 No = 4 N.A. =1
55. Vehicle on primary roads?
Yes = 19 No = & N.A. =1
56. Secondary roads & cross—country?
Yes = 12 _ No = 11 N.A. =1
Comments: Too much dust. Dust came in during cross—country thfough
windows. No improvement due to lack of air flow and cross ventilation. With
vents open, dust comes in. Too much dust gets in.
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NOISE

(3.9.4.3) Were the noise levels acceptable (low) under the following condi-
tions: :

Windows/vents open:
57. During warm—up?
Yes = 21 No =1 N.A. = 2

Comments: Lot of noise from stuff in back. Antenna hitting road. Litter
racks. All other fixtures just hang. ‘

58. Primary roads @ >25 mph?
Yes = 16 No = 5 N.A. =3
59. Secondary roads & cross—country?
Yes = 13 No = 9 N.A. = 2
Windows/vents closed:
60. During warm-up?
Yes = 21 No =1 N.A. = 2
61. Primary roads @ >25 mph?
Yes = 18 No = 3 N.A. = 3
62. Secondary roads & cross—country?
Yes = 14 No = 8 N.A. = 2
Comments: Noise generated by back of ambulance. Too much noise generated
by litter berths and loose items in back. One time it bothers is when it
overheats and fan kicks on. Difficult with engine fan on. Cab canvas of back
flaps - noise is load. Noise from soft top flapping around is excessive,
especially behind driver”s head. Excessive engine noise, plastic soft top
back flaps creating more noise. Engine fan creates too much noise to talk
over.

WORKING SPACE

(3.9.4.8) 1Is your station in the vehicle adequate for performing your job in
terms of the following:

63. Overall space for driver?

Yes = 18 No = 6 N.A. =0
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64. Arm and elbow room?
" Yes = 18 No = 6 N.A. =0
65. Leg and knee room?
Yes = 9 No = 14 N.A. =1
Comments: Need more room for RT 2 KG. Engine wall too close to hand brake.
66. Headroom?
Yes = 23 No =0 N.A. =1
Comments: Need more room for taller driver. No place to rest arms, legs
cramped and knees hit under dash. Knee hits window frame. Knees cramped.
Too close. Knee is too hot against engine cowl, bumps throttle lock, window
guides. Legs were cramped, knees hit dash. Need left arm elbow rest. Needs
arm rest. Legs cramped. More seat padding. Leg room is limited. Cramped.
Need left arm rest, engine cowl and dash coating cause skin abrasionms.
Accelerator is at a bad angle. Large gap between brake and gas pedal. Knee
hits throttle control. Metal below seat hits back of calf muscle.
VISIBILITY
(3.9.4.4) 1Is the driver”s visibility adequate through the following:
67. Windshield?
Yes = 16 No = 7 N.A. =1
Comments: Not passenger windshield. Canj;t see right corner of vehicle.
68. Side windows?
Yes = 11 No = 11 N.A. = 2
Comments: On turns, it“s hard to see.
69. Rear view mirrors (driving)?
Yes = 5 No = 15 N.A. = 4 -
Comments: Mirrors vibrate. Don“t hold a position.
70. Rear view mirrors (backing)?
Yes = 6 No = 13 N.A. =5
Comments: Mirrors are generally inadequate. Need to be replaced. Need to
be bigger to hold a steady position. Need to have mirror closer to vehicle as
possible to avoid being knocked off. Sun glare, rear view mirror causes
ad justment, poor visibility on passenger side. Must roll window down to see

down side of vehicle - mirrors vibrate too much to use. Too much sun glare.
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Driver”s side mirror is difficult to see down vehicle. Passenger mirror is
useless. Blind spot from windshield to side window. Blind spot on pas-
senger”s side. Can”t see out passenger side - mirror. Mirrors came loose.
Glare from sun, passenger side obscured, passenger side mirror ineffective.
Couldn”t get a clear view while making left turns. Had to reposition. One
left turn blind spot. Had to stick head out window to back up. Center post
blinds you. Width of vehicle makes it difficult to see. A lot of blind
spots. Mirrors too small. Mirrors loose — out of adjustment. Can”t see out
of plastic side. Side windows are blocked by mirrors. Left mirror blocks.
Side mirrors vibrate and move. Mirrors may not need to be big if properly lo-
cated. Difficult seeing traffic from right. Blind spot exists at right
"windshield pillar and passenger soft door. Mirrors come loose too easily. If
kept adjusted, sometimes mirror drops. *

Is the driver”s view unobstructed when driving:
71. Forward?

Yes = 14 No = 8 N.A. = 2
72. Backward?

Yes = 9 No = 12 N.A.

3
Comments: Divider strip in windshield. Right side can”t see in front.
Can”"t see on right side. Short driver would have a problem. Mirrors located
in poor position and vibrate too much. Need better mirrors. Blind spots =
forward. Back up not good. Windshield post obscures view for left turns.
Can"t see out passenger mirror - needs repositioning. Cannot get a clear view
of sides. Left side windshield pillar blind spot. Exhausts pipe on marine
HMMWV block left side rear view. Mirrors are too small. A lot of mirror
vibration. Window frame causes blind spots. Right side mirror is impossible
to see.
USEABILITY OF CONTROLS/DISPLAYS
(3.1.4.11) Can you reach and operate the following driving controls easily:
Steering wheel:
73. Parked?
Yes = 23 No =1 N.A. =0
Comments: No power assist.
74. Primary and Secondary roads?
Yes = 24 No =0 N.A. =0

75. Cross—country?

Yes = 24 No =0 N.A. =0
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Shift lever:
76. Parked?
Yes = 24 No =0
77. Primary and Secondary roads?
Yes = 24 No =0
78. Cross—-country?
Yes = 24 No =0
Gas pedal:
79. Parked?
Yes = 24 No = 0
80. Primary and Secondary roads?
Yes = 24 No =0
81. Cross—coun£ry?
Yes = 24 No = 0
Brake pedal:
82. Parkéd?
Yes = 24 - No = 0-
83. Primary and Secondary roads?
Yes = 24 No =0
84. Cross—country?
Yes = 23 No =1
Parking brake:
85. Parked?
Yes = 24 No =0
- 86. Primary and Secondary roads?

Yes = 23 No =1
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87. Cross—-country?
Yes = 23 No =1 N.A. =0
Comments: Shifting high/low stiff - brake pedal too far away. When
bouncing, brake pedal is harder to use. Difficult to use windshield wiper
control without affecting steering. Swerved to left while turning wipers on.
(3.9.4.8) Can you reach and operate the following accessory controls easily?
88. Ignition/starter control?
Yes = 24 No = 0 N.A. =0
89. Lights?
Yes = 24 No = 0 N.A. =0
90. Windshield wiper?
Yes = 14 No = 10 N.A. =0

91. Héater/ventilation?

Yes = 22 No = 2 N.A. =0
92. Radio?
Yes = 12 No = 3 N.A. =9

Comments: Windshield — short -people will have trouble. Angle to access
radio poor. Must stretch to reach wiper control.

(3.9.4.8) Can you adequately read and interpret the following displays:
Daytime:
93. Speedometer?
Yes = 21 No = 2 N.A. =1
94. Tachometer?
Yes = 4 No =0 N.A. = 20
95. Fuel Gauge?
Yes = 22 No =1 N.A. =1
96. Electrical Gauge(s)?

Yes = 22 No =1 N.A. =1
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97. Témperature Indicator?

Yes = 22 No =1 N.A. =1
98. Air Pressure Gauge?

Yes = 14 No =0 N.A. = 10
99. Radio Indicators?

Yes = 9 No = 3 N.A. = 12
100. Accessory.Indicators?

Yes = 22 No =0 N.A. = 2
Night:

-101. Speedometer?

Yes = 2 No = 0 N.A. = 22
102. Tachometer?

Yes = 0 No =0 N.A. = 24
103. Fuel Gauge?

Yes = 2 No = 0 N.A. = 22
104. Electrical Gauge(s)?

Yes = 2 Ng =0- N.A. = 22
105. Temperature Indicator?

Yes = 2 No = 0 N.A. = 22
106. Air Pressure Gauge?

Yes = 0 No =1 N.A. = 23
107. Radio Indicators?

Yes = 1 No = O N.A. = 23
108. Accessory Indicators?

Yes = 2 No = 0O N.A. = 22

Comments: Reflection obscures speedometer, also electrical gauge and

temperature. Bars in steering wheel and wheel itself block speedometer.
Sometimes difficult to see fuel gauge — must look around steering wheel.
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4.5 Driver Checklist

21. (3.6.5.25) Were there any problems during the PMCS (procedures,
documentation, etc.) before this mission/scenario? If YES explain.

Yes = 3 No = 16 N.A. =2

Comments: Heater is inoperable. Not enough lighting. Difficult to see
with flashlight.

22. (3.9.4.10) Were there any problems with the side doors, rear doors, or
steps during this mission/scenario? If YES explain.

Yes = 10 No =11 N.A. =0

Comments: Doors of rear compartment have come open during travel - hard to
close. Steps sometimes difficult to open and close. Rear doors don”t close
completely and the steps seem to stick when pushing the lever. Difficulty
lowering rear steps. Rear step assembly hard to open. Plastic cover makes
excessive noise. Steps were hard to open. Back door (R) handle, inside,

keeps coming off. Back door (R) keeps opening. Step doesn”t go down easily
and latch (release) doesn”t work effectively. The vehicle needs new rear

doors. Steps awkward at night and stick when unlatching.

23. (3.9.4.2) Were there any problems loading, storing, accessing, or
unloading any of the equipment during this mission/scenario? If YES explain.

Yes = 3 No = 18 N.A. =0

Comments: Straps get in the way. The litter rack is worthless. Blanket
sets and leg splints tracked stuff. Cover easy access to rear.

24. (3.9.4.5) Were there any problems with the seating or ride quality
during this mission/scenario? If YES explain.

Yes = 8 No = 13 N.A. =0

Comments: Seat very uncomfortable. Seats are too hard (not comfortable).
Yes, seats uncomfortable for a long distance time. Seats are too hard and too
straight. Bumpy and uncomfortable while riding on trails. Rear seating has
no padding.

25. (3.9.4.3) Were there any noise problems during this mission/scenario?
If YES explain.

Yes = 14 No = 7 N.A. =0

Comments: Difficult not only to hear T.C.; extremely difficult to hear
attendant. .The lighting coils in the rear will slap against the side of the
~walls and the engine noise level is high. Air conditioning makes humming
noise. The engine and ventiletion system. Engine fan. Excessive engine and
tire noise. Back flap, at around 25 mph or more, flaps around too much. Fan
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in engine makes a lot of noise. From engine and tires - couldn”t understand
passenger. A lot of racket in the back compartment - equipment (light cords)
rattle around. Too noisy to really hear. Everything strap or litter and
sideboard rattles.  Loud engine noise.

26. (3.9.4.9) Were there any problems with crew communication (verbal or
visual) during this mission/scenario? If YES explain.

Yes = 8 No = 12 N.A. =1

Comments: While driving, it”s hard to hear the attendant over the engine
noise. Engine noise and fan. Excessive engine and tire noise. Yes, fan was
too noisy. Noise from engine and tires. It”s hard for attendant in back to
communicate with driver.

27. (3.9.4.9) Were there any problems with radio communication during this
mission? If YES explain.

Yes = 1 No = 11 N.A. = 9
Comments: No radio.

28. (3.4.3.8) Were there any problems with the ventilation system for
heating/cooling or fumes/dust during this scenario? If YES explain.

Yes = 14 No = 6 . Nvo» = 1

Comments: Excessive dust. Ventilation needs better filters. Very dusty.
Air conditioning inoperative — collects dust in vent systems. Tremendous
amount of heat from transfer case area and around the passenger foot area.
There is a problem with ventilation system for heating and cooling. Dust
comes through back flap and around doors. Ventilation system inoperative.
Heater is inoperative while windows were closed and air conditioning was on.
Dust was thick both in front and back of vehicle. No heat. It was a cool
night.

29. (3.9.4.8) Were there any problems with the driver working space during
this scenario? 1If YES explain.

Yes = 7 No = 14 N.A. =0
Comments: My right knee sometimes hit up against the throttle. Speedometer
hard to see for steering wheel. When using the dim/bright light switch, I

step on brakes by mistake. No room for legs and arms. Legs became very
cramped - very uncomfortable.

30. (3.9.4.4) Were there any problems seeing the road/obstacles or using
the mirrors during this mission? If YES explain.

Yes = 8 No = 13 N.A. =0
Comments: Mirrors often become loose and fall from vision. Mirrors are too
small. -While looking in mirror, you can see more of the vehicle than what’s

behind you. Passenger mirror — not able to see out of. The road was lit up
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like an airfield, I mean really stupid! Mirrors loose - right mirror totally
out of driver”s sight.

31. (3.9.4.8.4) Were there any problems reaching or using the driving
controls during this mission/scenario? If YES explain.

Yes = 3 No = 18 N.A. =0

Comments: Problems with reaching for the windshield wiper on/off switch.
Hard to reach windshield wipers from driver”s seat.

32. (3.9.4.3) Were there any hazardous or unsafe conditions during this
mission/scenario? If YES explain.

Yes = 4 No = 17 N.A. =0
Comments: Road was very difficult to see due to the excessive amounts of
dust due to the strong wind. How can there be at 5 mph? Setting up loading

litter and loading patients - extremely dangerous.

33. (3.9.4.8) Were there any problems with the vehicle lights during this
mission/scenario? If YES explain.

Yes = 4 No = 17 N.A. =0

Comments: The front running lights were inoperable. Need more blackout
lights in rear.

34, (3.1.4.10) Were there any problems with vehicle handling or negotiation
of any of the terrain encountered during this scenario? If YES explain.

Yes = 1 No = 20 N.A.‘= 0

Comments: While driving on highway, whenever the vehicle exceeds down a
slope, it seems to have very poor wind resistance.

35. (3.1.4.13 & 3.1.4.14) Were there any problems with the run flat tires
or vehicle handling with flat tires? If YES explain.

Yes = 0 No = 7 N.A. = 14

36. (3.1.4.12) Were there any problems towing a trailer during this
scenario? If YES explain.

Yes =1 No = 3 N.A. =17

37. (3.2.4.1) Were there any problems recovering or towing a recovered
vehicle during this scenario? 1If YES explain.

Yes = 0 No = 3 N.A. = 18
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38. (3.9.4.8) Were there any problems reaching or using the accessory
equipment or controls during this mission? If YES explain.

Yes = 4 No=11  N.A. =6 1
Comments: All equipmént is wrapped up - needs to be more accessible,

especially stuff in aid and trauma bag. Suggestion: Overhead and side
compartment .
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4.6 Sheltercrew Interview

ENTRY

13. (3.9.4.1) Are the side doors adequate to enter or exit your assigned
position? :

Yes = 7 No = 3 N.A. = 2
Comments: Door handles - hard to close. Door levers don”t hold door
closed. If vehicle is hit hard, door opened. Difficult to pull and 1lift door
. latch/handles. Doors should be like the ambulance doors - hard. Knee hits

side panel upon entry. Door must be lifted to ensure closure. Plastic handle
flimsy. Door latches not secure - can”t lock.

(3.9.4.10) Are the mounted shelter steps/door adequate to enter or exit your
assigned position under the following conditions:

14. No Generator trailer mounted?
Yes = 4 No = 6 N.A. = 2
15. Generator trailer mounted?
Yes=6 N0=4 NcA-=2
Comments: Seems to be a real safety hazard caused by the space when
tailgate is down. Foot can easily get caught. When tail is down, there”s a
large gap that your foot can get .caught in causing you to trip. Slip in space
between shelter and back deck of vehicle. Foot wedged in that space. Space
exists between shelter and tailgate that acts as a trip.
SEATING
(3.9.4.5) 1Is the passenger seat adjustment adequate:
16. Up—Dowh?
Yes = 0 No =5 N.A. =7

Comments: Does not adjust; needs to position passenger for best visibility
to implement driver”s vision.

17. Front-Back?
Yes = O No =5 N.A. = 7
Comments: No adjustment available. Doesn”t adjust. Left turns - the

Marine HMMWV, the left induction vent (fording) kit blocks view to left. Legs
cramped. Not adjustable; poor seating comfort - needs more padding.
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(3.9.4.5) Was the passenger seat and safety belt adequate for the following
traveling conditions:

18. Primary Roads?

Yes = 6 No =5 N.A. =1
19. Secondary Roads?

Yes = 5 v No = 5 N.A. =2
Cross~country:
20. Up-Down Slopes (=> 10%)?

Yes = 4 No = 6 N.A. = 2
21. Across Slopes?

Yes = 3 No = 7 N.A. = 2
22. Level Ground?

Yes = 4 No = 6 N.A. = 2
23. Towipg a vehicle?

Yes = 0 No = 0 N.A. = 12
24. Towing a trailer?

Yes = 1 No = 6 - N.A. =5

Comments: Lack of side to side restraint, uncomfortable, hurt to neck and
back. Seat shoulder restraint requested. Need more padding. Back is too
forward.

25. Start-Stop Driving?
Yes = 3 No = 8 N.A. =1

Comments: Even with belt on, the individual is not securely fastened.
Belts are not secure enough. Slip inside the belt when it”s on. Can”t hold
on to anything; need grab rails. Belts don"t have a positive restraining
position to keep from going forward.

26. Turning @ 15 mph or higher?
Yes = 5 No = 5 N.A. = 2

27. Traveling more than two HRS?

Yes = 3 No = 7 N.A. =2
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Comments: Uncomfortable, not enough padding. Need shoulder restraint.
COMMUNICATIONS (Inside vehicle & radio)

(3.9.4.9) Was the communication between the crewmembers adequate under the
following conditions:

28. When parked?

Yes = 12 No = 0O N.A. =0
When driving:

29. Primary Roads @ > 25 mph?
Yes = 5 No = 6 N.A. =1

30. Secondary Roads?
Yes = 6 No = 6 N.A. = 0

Comments: If fan kicks on, you can”t hear anything. Back flap makes noise

on hard ball. Nothing between crew and shelter - safety. When fan comes on,
it”s too loud to talk over. Background vehicle noise excessive; must talk

loud or high. Rear flap makes too much noise, especially on primary roads at
traveling speed.

31. Cross—country?

Yes = 7 No =5 N.A. =0
Comments: Back flap snaps wher on hard road (primary road), causes a lot of

noise. When engine fan comes on, it is too loud to talk over. Rear flaps
make too much noise.

32. When using the intercom?

Yes = 2 No =0 N.A. =10

Comments: Yes, but have to speak loud. Vehicle not that loud. Excessive
engine noise at high rpm.

(3.9.4.9) Was the volume/clarity of radio messages adequate in the vehicle:
Parked:
33. Engine off?

Yes = 5 No = 0 N.A. =7
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34, Engine idling?

Yes = 5 No =0
Driving:
35. frimary Roads @ > 25 mph?

Yes = 2 No = 3
36. Secondary Roads?

Yes = 2 No =3
37. Cross—country?

Yes = 2 No = 3

Comments: Used walkie-talkie.

Note:

N.A.

N'A.

N.A.

N‘A.

7

This crew has the Marine Corps
vehicle and the exhaust comes up at the driver”s door - creates noise.

(3.9.4.9) Was it easy for the passénger to reach and operate the radio

controls:

38. When parked?
Yes = 0 No =0
When driving:
39. Primary Roads?
Yes = 0 No = 0
40. Secondary Roads?
Yes = 0 No =0
41. Cross-country?
Yes = 0 No = 0
Comments: If radio had been
VENTILATION

NCA.

N.A.

N.A.

N.A.

mounted, to reach would be easy.

12

12

12

12

Lots of room.

(3.9.4.8.4) Was the ventilation (air flow) adequate for cooling/heating under

the following conditioms:

Windows/vents open:
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42. Vehicle staﬁding?
Yes = 7 No = 3 N.A. = 2
43. Vehicle moving?
Yes = 8 No = 3 N.A. =1
Comments: Heating alright. Not enough for cooling; vehicle is way too hot.
Engine heat excessive, for heating either too hot or not hot enough, not as
adjustable as CVCV. Driver”s compartment too drafty. Should put a hard top
on it.
Windows/vents closed:
44, Vehicle standing?
Yes = 6 No = 5 N.A. =1
Comments: No experience.
45, Vehicle moving?
Yes = 5 No = 6 N.A. =1
Comments: Heating is alright. Cooling is inadequate. No cooling (A/C) for
this. Poor for hot climate. When fan comes on, engine heat is excessive in
cab. Problem with soft top drafts and flaps making noise. Vents give off hot

engine heat. It was not. There is not air every time fan is turned on.

(3.9.4.8.4) Was the ventilation system adequate for eliminating dust and
fumes under the following conditions:

Windows/vents open:
46. Vehicle ;tanding?
Yes = 6 No = 4 N.A. = 2
47; Vehicle on primary roads?
- Yes = 7 No = 4 N.A. =1
48. Secondary roads & cross—country?
Yes = 5 No = 6 N.A. =1
Windows/vents closed:

49, Vehicle standing?

I
&~
=
>

It
-

Yes = 7 No
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50. Vehicle on primary roads?
Yes = 7 No = 4 N.A. =1
51. Secondary roads & cross—country?

Yes = 6 No = 5 N.A. =

|
—

Comments: Dust creeps in through back flap. No fuel or exhaust fumes.
Odor from burning brakes. Dust comes from underside at back flap around doors
and introduced through vents.

(3.9.4.8.4) Was the shelter air conditioning/ventilation (air flow) adequate
for cooling/heating under the following conditions?

Windows/vents open:
52. Vehicle standing motor off?
Yes = 4 No = 2 N.A. = 6

Comments: None in shelter. Fans only for equipment. Shelters not used in
Phase II. No air, Shelter has blowers. ' ’

53. Vehicle standing motor running?
Yes = 3 No = 3 N.A. = 6
Windows/vents closed:
54. Vehicle standing motor off?
Yes = 3 No = 2 N.A. = 7
55. Vehicle standing motor running?
Yes = 2 No = 2 N.A. = 8
Comments: S-250 shelter sealed; no vents. Shelters have not be used in
Phase II. No experience. With vehicle running, exhaust in shelter is very
noticeable.

NOISE

(3.9.4.3) Was the noise level in the shelter acceptable (low) under the
following conditions:

Windows/vents/doors open:
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56. Motor off?

Yes = 8 No = 0 'N.A. =4
57. Motor running?

Yes = 6 No =1 N.A. =5
58. Motor and generator running?

Yes = 6 No =1 N.A. =5

Windows/vents/doors closed:

59. Motor off?

Yes = 7 No = 0 N.A. =5
60. Motor running?

Yes = 7 No = 0O N.A. =5

Comments: With motor running, noise combined with shelter equipment noise
is too high.

6l. Motor and generator running?
Yes = 7 No =0 N.A. = 5
WORKING SPACE

(3.9.4.1) 1Is your station in the vehicle adequate for doing your tasks in
terms of the following:

62. Overall space for crew?

Yes = 8 No =3 N.A. =1
63. Arm and elbow room?

Yes = 8 No = 3 N.A. =1

Comments: Needs arm rest and suggest raise seat. Leg room cramped; hits
dash. Angle to reach brake poor if legs are long.

64. Leg and knee room?
Yes = 5 No = 6 N.A. =1

Comments: Team is a 3-man - can only carry 2; need another vehicle.
Cramped for tall individuals. Need more leg space and a right arm rest.
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65. Headrooﬁ?
Yes = 11 No =0 N.A. =1

Comments: Need extra seat for 3rd team member. Difficult to enter and exit
passenger side of vehicle.

VISIBILITY
(3.9.4.6) 1Is the passengers” visibility adequate through the following:
66. Windshield?
Yes = 10 No = 2 N.A. =0
67. Side windows?
Yes = 6 No = 6 N.A. =0
Comments: Side window hard to see through due to it being plastic. Plastic
windows are fading. Windows scratch too easily. Center windshield is a blind
spot. Air filter induction on Marine vehicle obstructs view to left. Mirrors
must come forward and up to see out properly. Can barely see out side
windows. Mirrors vibrate and distort view.
(3.9.4.6) 1Is the passengers” view unobstructed in the direction of travel:
68. Forward?

Yes = 10 No.= 0 N.A. = 2

Comments: Front rest causes blind spot on left hand turn. Why not use hard
door like amb.? 1In a turn, the shelter obstructs view.

69. Backward?
Yes = 7 No = 3 N.A. = 2

Comments: With use of ground van. Backing with mirrors inadequate; need to
be larger, similar to 2-1/2 ton vehicles. Mirrors come loose too easily.
Right rear view mirror difficult to adjust.

USABILITY OF CONTROLS/DISPLAYS

(3.9.4.8) Can the following accessory controls be reached and operated
easily?

70. Ignition/starter control?

Yes = 6 No = 6 N.A. =0
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Comments: Can”t be reached by passenger. Windshield wiper is difficult for
driver to reach.

71. Lights?

Yes = 7 No = 5 N.A. =0
72. Windshield wiper?

Yes = 9 No = 3 - N.A. =0
73. Heater/ventilation?

Yes = 7 No = 4 N.A. = 1

Comments: Difficult, but must go over radio. Heater placed on far left.
If driver was wounded, passenger could not reach passenger brake.

74. 'Radio?
Yes = 5 No = 0O N.A. =7
75. Parking brake?
Yes = 8 © No = 4 N.A. =0
Comments: Controls too far to reach from passenger position.

(3.9.4.8) Are the following displays readable and understandable from the
passenger”s seat:

76. Ventilation system indicators?
Yes = 5 No = 4 N.A. = 3
77. Cooling/heating indicators?
Yes = 5 No = 6 N.A. =1
Comments: Label on heater switch too small light.
78. Radio indicators? |
Yes = 3 No =1 N.A. = 8
Comments: With radios on housing, passenger cannot see controls.
79. Lighting indicators:
Yes = 2 No = 9 N.A. =1
Comments: Cannot tell if lights are left on. |

-
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(3.9.4.7) Can the accessories be easily accessed and used/connected under the
following conditions:

Generator not mounted:

80. Camouflage netting?

Yes = 4 No = 2 N.A. = 6
81. Power cables?

Yes = 12 No = 0 N.A. =0
82. Antenna components?

Yes = 12 No =0 N.A. =0

83. RF cables?

Yes = 12 No =0 N.A. =0
84. Pioneer tools?

Yes = 11 No =0 N.A. =1

Generator mounted: |

85. Camouflage netting?

Yes = 4 No = 2 N.A. = 6
86. Power cables? .

Yes = 11 : No = 0 N.A. =1
87. Antenna components?

Yes = 11 No =0 N.A. =1
88. RF cables?

Yes = 11 No =0 N.A. =1
89. Pioneer tools?

Yes = 11 No =0 N.A. =1

Comments: Equipment: Camo, water jugs, access. bags removed to reduce
vehicle weight.

MOUNTING EQUIPMENT
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90. (3.3.3.1) Can the shelter be easily mounted/dismounted on the vehicle?
Yes = 4 No = 8 N.A. =0

Comments: The vehicle crew I interviewed had the old shelter and it fit.
Leveling shelter difficult. Bolts seem inadequate for secure shelter
installation. Bolt holes and mount holes must be exactly aligned. Many vans
do not have appropriate screw holes. Screw holes are often in the wrong
place. AN/TRC 113 light vans are the lightest vans with the least equipment.
Heavier vans won”t work, too heavy for weight of loaded vehicle. Must remove
both front seats to get to front mounting brackets. Design is not strong
énough. Bolts break, takes.too many people to remove hooks and to align.
Require too many tools and too much time (1 hr., 30 min.). Eight bolts for
mounting are not strong enough. Need capacity for over 11,800 1lbs. in order
to carry all gear. HMMWV is configured for 2 people and we need 3. The extra
weight and extra person will require an extra support vehicle. Safety
hazards: 1) If back bolts break, van will slide into driver”s compartment; if
bolts are sheared, often it cannot be detected. 2) The weight of a top loaded
van will put more side to side stress on mounts. 3) HMMWV wheel rims won“t
balance, rims will bend. Weight of loaded van will cause more bent wheel rim.
4) Brakes are burning. Brakes have burned twice on my truck. Weight will
increase problem. 5) Right front tire hits air cleaner. More weight puts
tire closer.

91. (3.9.4.7) Can the generator trailer be easily mounted/dismounted on the
vehicle?

Yes = 11 No =0 N.A. =1
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4.7 Sheltercrew Checklist

21. (3.6.5.25) Were there any problems during the PMCS (procedures,
documentation, etc.) before this mission/scenario? If YES explain.

Yes = 3 No = 8 N.A. =0
Comments: Steps weren”t complete. Outdated TM. Boots (ball-joints).

22. (3.9.4.10) Were there any problems with the doors during this mis-
sion/scenario? 1If YES explain.

Yes = 6 No =5 N.A. =0

Comments: No protection - difficult to close. Hard to close - no protec-
tion. Doors are hard to close. Hard door, hard top. Some doors don”t latch
properly. Sometimes doors hard to close. .

23. (3.9.4.2) Were there any problems loading, storing, accessing, or
unloading any of the equipment during this scenario? If YES explain.

Yes = 5 No = 6 "N.A. =0

Comments: Shelters are very difficult to install. Tailgate has enough room
to put your foot in and break a leg. The back gate (door) has too much space
in between truck and van. Items inside the commo shelter bounced around and
were damaged. You have to be careful loading or unloading your van because of
space in rear bumper.

24. (3.9.4.5) Were there any problems with the passenger seating during
this mission/scenario? If YES explain.

Yes = 5 No = 3 N.A. = 3

Comments: Uncomfortable ride. Extremely uncomfortable. Passenger sits on
a hard surface which causes lower back strain and/or discomfort. Passenger
complains that it”s uncomfortable. Passenger seat tends to heat up. Also, no
much leg room.

25. (3.9.4.3) Were there any noise problems during this mission/scenario?
If YES explain.

Yes = 8 No = 3 N.A. =0

Comments: Engine fan and compartment on the inside very noisy. Engine is
loud and plastic flaps like a loud whip. Noise from engine and tires. It”s
hard to hear your data collector while engine is running. Excessive engine
noise. The back flap on cover excessive noise. Can”t hear when fan turns on.
Also, tarp flaps at higher speeds. Hard to hear - you have to raise your
voice more than normal.
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26. (3.9.4.9) Were there any problems with crew communication (verbal or
visual) during this mission/scenario? If YES explain.

Yes = 7 No = 3 N.A. =1

Comments: Because of noise from engine. Hard to talk from crew to crew due
to engine noise. When fan turns on. Talking-wise. Driver cannot see out
passenger mirror. -

27. (3.9.4.9) Were there any problems with radio operation/communication
during this mission/scenario? If YES explain.

Yes = 1 No = 5 N.A. =5

28. (3.4.3.8) Were there any problems with the ventilation system for
heating/cooling or fumes/dust during this scenario? If YES explain.

Yes = 10 No =1 N.A. =0
Comments: Vehicle gets very hot — no cool air in vehicle. ONly hot air
comes out of ventilator - no cool air. Lots of dust and no cooling.
Vehicle”s ventilation system does not clear dust from the air or cool. Not
enough ventilation - too much dust getting into cab. Not enough ventilation
(cooling). Not enough cool air gets in for circulation.

29. (3.9.4.8) Were there any problems with the crew working space during
this scenario? If YES explain. '

Yes = 3 No = 7 N.A. =1

Comments: Not enough room. Not enough leg room.

30. (3.9.4.6) Were there any problems seeing obstacles from the passenger
position during this mission? If YES explain.

Yes = 5 No = 2 N.A. = 4

Comments: Seats re sunk too low. Mid-bar in windshield was also a problem.
Left side has a big blind spot which makes left turns dangerous. Very hard to
see trailer. Also, the rear view mirrors are too small. Cannot see out pass
side from driver”s seat.

31. (3.9.4.8.4) Were there any problems reaching and/or operating any of
the accessory equipment controls (heater, radio, etc.), the fire extinguisher,

or other emergency equipment during this mission/ scenario? 1If YES explain.
Yes = 5 No = 6 N.A. =0
Comments: Hard to reach window wiper control while vehicle is in motion.

Considered a safety hazard. Everything. Speedometer is difficult to read
because of steering wheel. Windshield wipers. The wipers.

118



32. (3.9.4.3) Were there any hazardous or unsafe conditions during this
mission/scenario? If YES explain.

Yes = 3 No = 7 N.A. =1

Comments: A gap between the shelter and tailgate could create injury to
personnel. Space between the van and tailgate. Insufficient brakes.

33. (3.9.4.8) Were there any problems with the vehicle lighting during this
mission scenario? If YES explain.

Yes = 0 No = 8 N.A. = 3

34, (3.3.3.1) Were there any problems with the shelter tiedowns during this
mission/scenario? If YES explain.

Yes = 2 No = 9 - N.A. =0
Comments: The best tiedown system I have ever seen. Four screws cannot
hold a 2000-1b. shelter. Shelter is only bolted with 4 bolts and may break
during a roll.

35. (3.9.4.10) Were there any problems mounting or dismounting the shelter
or generator trailer during this scenario? If YES explain.

Yes = 4 No = 6 N.A. =1
Comments: Very difficult and time consuming to mount. Generators don”t
take bumps as well as the HMMWV. The driver can”t judge when to slow down to

save wear—and-tear on generators and the trailer.

36. (3.1.4.12) Were there any problemé towing a trailer during this
scenario? If YES explain.

Yes = 7 No = &4 N.A. =0

Comments: Trailer gets a beating because you can”t see or feel it while
driving. Hard to see the trailer behind the vehicle.

37. (3.2.4.1) Were there any problems recovering or towing a recovered
vehicle during this scenario? 1f YES explain.

Yes = 0O No = 3 . N.A. = 8
38. (3.9.4.10) Were there any problems gaining access or connecting
equipment to the mounted shelter during this mission/scenario? If YES

explain.

Yes = 2 No = 9 N.A. =0
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4.8 Maintainers Interview

(3.6.5:25) Were there any problems during routine maintenance of the BATTERIES
in terms of:

13. Gaining access?

Phase 2: Yes = 0 No = 8 N.A. = 0
Phase 3: Yes = 0 No = 9 N.A. = 0
Comments: These tasks are operator tasks not maintainers.

14. Checking/adding fluid?

Phase 2: Yes = 0 No = 7 N.A. =1

Phase 3: Yes =1 No = 8 N.A. =0
15. Checking/tightening cables?

Phase 2: Yes = 0 No = 8 N.A. = 0

Phase 3: Yes = 0 No =9 N.A. = 0

(3.6.5.25) Were there any problems during routine maintenance of the ENGINE in
terms of:

16. Gaining access?

Phase 2: Yes 5 No

v = 3 N.A.
Phase 3: Yes = 4 No

5 N'A’

0
0

Comments: Difficulty accessing passenger side exhaust manifold bolts.
Injector tubing hold down bolts on valve covers. Generator replacement
difficult. Everything compact and hard to get to. Starter very difficult.
Clutch fan. CDR valve is stuck out of the way. Access to starter motor and
difficult to remove. Access to transmission panel requires starter and exhaust
crossover tube removal. Difficult to get to glow plugs. Plug #8, #7 take extra
time. Also, right side exhaust manifold bolts frame is too close to manifold
bolts.

17. Checking/adding fluids?

4 No
4 No

Phase 2: Yes
Phase 3: Yes

0
0

non
v &
=
>
won

Comments: Power steering difficult. Power steering pumps hard to get to.
Difficult to add power steering fluid; must have long-neck funnel.

18. Checking/changing air filter?

Phase 2: Yes = 1 No =5 N.A. = 2
Phase 3: Yes =1 No = 7 N.A. =1

Comments: Clip on air filter was breaking off.
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19. Checking/draining fuel filter?

=2
N.A. =0

Phase 2: Yes = 2 No =
Phase 3: Yes = 0 No =

o
=z
>

Comments: Very difficult to get to. Can”t get a slop container under the
petlock. Could use an extension drain hose.

(3.6.5.25) Were there any problems during routine maintenance of the TRANSMIS-
SION, DIFFERENTIAL, or FINAL DRIVES in terms of:

20. Gaining access?

2 No
0 No

5 N.A. 1
8 N.A. 1

Phase 2: Yes
Phase 3: Yes

Comments: Bolt on transfer case at the top of the case needs an access port,
flow bed of HMMWV. Problem with getting the transmission inspection plat cover
realigned for reinstallation.

21. Checking/adding/changing fluid?

Phase 2: Yes = 1 No = 4 N.A. = 3
Phase 3: Yes = 3 No = 6 N.A. =0
Comments: Front gear hub plugs difficult to get to.
22. Greasing necessary fittings?
Phase 2: Yes = 0O No = 4 N.A. = 4
Phase 3: Yes = 0 No = 7 N.A. = 2

(3.6.5.25) Were there any problems during routine maintenance of the SUSPENSION
SYSTEM in terms of:

23. Gaining access to suspension components?

2 No
0 No

Phase 2: Yes

3 N.A.
Phase 3: Yes N

A 3
8 .A. 1

|
hn
no

Comments: Lower ball joint bolts hard to get to to torque them down. Cross
member is difficult to remove.

24. Greasing necessary fittings?

Phase 2: Yes = 0 No =6 N.A. = 2
Phase 3: Yes = 0 =6 N.A. = 3
25. Repairing, replacing, or adjusting components?
Phase 2: Yes = 0 No = 2 N.A. = 6
Phase 3: Yes = 2 No =5 N.A. = 2
Comments: Did have problems with ball joints —- too much weight on them and

they cracked.
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(3.6.5.26) Were there any problems during routine maintenance with the built in
test equipment (BITE) in terms of:

26. Gaining access to the BITE?

Phase 2: Yes = 0 No 1 N.A. =7

Phase 3: Yes = 0 No =0 N.A. = 9
27. Operating the BITE?

Phase 2: Yes =1 No =0 N.A. = 7

Phase 3: Yes = 0 No =0 N.A. =9

Comments: Need a class on it. Manual doesn”t explain it well.
28. Interpreting the BITE output?

Phase 2: Yes

=1 No = 0 N.A. = 7
Phase 3: Yes = 0 No = 0 N.A. =9
29. Using the BITE output to identify needed repairs?
Phase 2: Yes = 0 No =0 N.A. = 8
Phase 3: Yes = 0 No = 0 N.A. = 9

(3.6.5.25) Were there any problems during routine maintenance of the LIGHTING
SYSTEM in terms of:

30. Exterior lighting components?

Phase 2: - Yes = 3 No
Phase 3: Yes = 3 No

3
3

3 N.A.

Comments: Burn out quite a bit. Wiring stuck out of the way between body
and frame; can”t see up in there. Brake light switch at pedal slides out of
ad justment easily.

31. ‘Interior lighting components?

3 N.A.

Phase 2: Yes = 1 No
= 4 N.A.

Phase 3: Yes 3 No

nn
NS

Comments: Bulbs for surgical lights have failed often.

(3.6.5.25) Were there any problems during routine maintenance of the COMMUNICA-
TION SYSTEM in terms of:

32. Exterior components?

Phase 2: Yes = 0 No
Phase 3: Yes = No

|
o
won
o
=4
>
non
(X
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33. Interior components?

Phase 2: Yes = 0 No
Phase 3: Yes 0 No

O N.A.
o N.A.

nn
O o

Comments: Como tasks. Radio mount is in way of engine access cover.
(3.6.5.27) Were there any problems during maintenance caused by the following:
34, Tools not in the tool kit?

Phase 2: Yes
Phase 3: Yes

6 No 1 N.A.
6 No 2 N.A.

1
1

Comments: Need 1/4-inch drive socket set. Wrench for removing bolt for
throttle cable bracket to manifold. Had to order some special tools. Not
issued special tools. Need special tool for popping out expanded glow plugs.

35. Test equipment not available?

Phase 2: Yes
Phase 3: Yes

=1
N.A' = 2‘

2 No =
0 No =

~N
=2
>

[

Comments: Don”t have most of what you need. No timing set-up.
36. Maintenance manuals not clear?

0

Phase 2: Yes = 4 No
= 0]

. Phase 3: . Yes 4 No

on
(V]
=
>
tn

Comments: Hardly use the manuals. Wrong information. Problems with R&R for
rear brake cables. Answer not clear and don”t have regular HMMWV manuals. No
problems. Supplements to -34 not sufficient for starter removal. Starter: a)
cut a bolt because it hit motor mount; b) no step-by-step procedures for removal
and replacement; c) easiest to remove transmission access panel. Brakes: No
procedure for repair if caliper pads bind and overheat.

37. Maintenance manuals missing steps?

Phase 2: Yes = 1 No = 7 N.A. =0
Phase 3: Yes = 2 No = 7 N.A. =0
Comments: Access to rear main bearing.
38. Maintenance manuals have incorrect information?
Phase 2: Yes = 2 No = 6 N.A. =0
Phase 3: Yes = 2 No = 6 N.A. =1

Comments: Sometimes
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39. Parts lists incomplete?
Phase 2: Yes = 3 No = 5 N.A.
Phase 3: Yes = 3 No = 5 N.A.
Comments: IV and safety straps for mini-ambulance not listed.
40. Parts lists have wrong information?
Phase 2: Yes = 4 No =3 N.A.
Phase 3: Yes = 2 No = 4 N.A.

Comments: Steps Tatch sent was

received with the latch
Ordered for rear steps and got the wrong part.
received, but is configured with latch arm inverted.

3

lever reversed.

Ambulance steps latch order and
01d latch rebuilt.

No

access panel exists as shown in manual to back up latch mounting nuts.

41. (& 3.6.5.25) PMCS not done properly?
Phase 2: Yes = 3 No = 4 N.A.
Phase 3: Yes = 5 No = 4 N.A.
Comments : Operators don”t know what they“re doing.

as it should.

1
0

[}

Doesn”t explain as well

- (3.6.5.25) Were there any problems with removal or replacement of any of the

vehicle components:

42. Filters?
Phase 2: Yes =
Phase 3: Yes =
Comments: Fuel filters.
43. Engine?
Phase 2: Yes =
Phase 3: Yes =
Comments: This is a DS task.
44. Starter/flywheel?
Phase 2: Yes =
Phase 3: Yes =
Comments: Top cramped.

great effort.

people to remove.

5
6

No = 6 N.A.
No = 7 N.A.
No = 2 N.A.
No = 5 N.A.

No
No

N.A.
N.A.

non

2
2

Difficult to access upper bolt.
Must remove transmission inspection cover.
starter removal procedure noted in Question #36.
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Difficult and time consuming to remove.

1
1

Removal requires
Refer to revised

Difficult procedure, takes two




45. Gear hub?

Phase 2: Yes = 1 No = 2 N.A. =5

Phase 3: Yes = 0 No =5 N.A. = 4
46. Lubrication system components?

Phase 2: Yes = 0 No = 3 N.A. =5

Phase 3: Yes = 0 No = 7 N.A. = 2
47. Cooling system components?

Phase 2: Yes = 1 No =5 N.A. = 2

Phase 3: Yes = 6 No = 3 N.A. =0

Comments: Upper radiator hose in way of power steering components.
48. Fuel system components?

Phase 2: Yes
Phase 3: Yes

4 N.A.
4 N.A.

3 No
5 No

1
0

Comments: Gas tank — troubleshooting back difficult. Fuel tank on right
side, muffler system on left. Hard to get to wiring and parking brake system.
Don“t have proper tool to break fuel lines from injection pump.

49. Electrical system components?

4 No
3 No

Phase 2: Yes
Phase 3: Yes

3 N.A.
5 N.A.

1
1

[
0

Comments: Wires hard to get to. Generator bolts and brackets cheap and
flimsy. Need procedure for locating and positioning engine wiring harness
during engine removal.

50. (& 3.1.4.15) Wheels, tires, and run-flat devices?

Phase 2: Yes = 0 No = 8 N.A. =0

Phase 3: Yes = 3 No = 6 N.A. =0
51. Drive train components?

Phase 2: Yes = 1 No = 7 N.A. =0

Phase 3: Yes = 3 No =5 N.A. =1

Comments: Bolts come loose on differential - caliper mounts difficult to
work with. Difficult to access; must 1lift engine to access front universal
joints for drive shaft.
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52. Suspension system components?

Phase 2: Yes =

2 No = 4 N.A. = 2
Phase 3: Yes = 3 3 =

No =

Comments: Difficulty removing front half shaft. Wound not
back enough to fill out. Cross member removal is difficult.

53. Service brake system components?

Phase 2: Yes = 2 No = 4 N.A. = 2
Phase 3: Yes = 3 No = 6 N.A. =0
Comments: Lot of trouble -- parking brake cable.
54. Winch?
Phase 2: Yes = 0 No =1 N.A. =7
Phase 3: Yes = 0 No =0 N.A. = 9
55. Body components?
Phase 2: Yes = 3 No = 4 N.A. =
Phase 3: " Yes = 2 No = 2 N.A. =5

slide forward or

1 -

Comments: Hood hard to take off; should be easy. Hood pin holes don”t line

up. Mechanics use tape on end of hood pin to help align pins.

Difficult to

align hood pins; should taper pins or countersink hinge holes to assist

alignment.

(3.6.5.25) Were there any problems repairing or rebuilding any of the follow-

ing:
56. Engine?

Phase 2: Yes
Phase 3: Yes

n#
(o]
2
o]

([}
B~
o
>

]
o I~

57. Starter/flywheel?

Phase 2: Yes = 1 No = 3 N.A. = 4
Phase 3: Yes = 0 No =0 N.A. = 9
Comments: Hard to get out -— in a bad place.
58. Gear hub?
Phase 2: Yes = 0 No = 3 N.A. =5
Phase 3: Yes = 0 No =0 N.A. =9

59. Lubrication system components?

Phase 2: Yes
Phase 3: Yes

0 No =5 N.A. =5
0 No =0 N.A. =9
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60. Cooling system components?

Phase 2: Yes = 0 No = 3 N.A. =5
Phase 3: Yes = 0 No =1 N.A. = 8
61. Fuel system components?
Phase 2: Yes = 1 No = 2 N.A. = 5~
Phase 3: Yes = 0 No = 0 N.A. =9
Comments: Gas tank and fuel filters.
62. Electrical system components?
Phase 2: Yes = 2 No = 2 N.A. = 4
Phase 3: Yes = 0 No = 2 N.A. =7
Comments: Getting to wiring difficult.
63. (& 3.1.4.15) Wheel, tires, and run—-flat devices?
Phase 2: Yes = O No = 5 N.A. = 3
Phase 3: Yes = 1 No = 7 N.A. =1
64. Drive train components?
Phase 2: Yes = 0 No = 4 N.A. = 4
Phase 3: Yes = 0 No = 2 N.A. =7
65. Suspension system components?
Phase 2: Yes = 0 No = 3 N.A. =5
Phase 3: Yes = 0 No = 3 N.A. = 6
66. Service brake system components?
Phase 2: Yes = 2 No = 4 N.A. =2
Phase 3: Yes = 1 No = 4 N.A. = 4

Comments: Must adjust the hand brake cable housing along with plate that
secures cable housing to caliper. No instructions yet available; directed by
AM General.

67. Winch?

1 N.A.

Phase 2: Yes = 0 No
= 0 N.A.

7
Phase 3: Yes 0 No 9

o
[ |

(3.6.5.27) Were there any problems during maintenance because of problems with
the following manuals:
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68. =10 Operators Manual?

Phase 2: Yes = 1 No =5 N.A. = 2
Phase 3: Yes = 1 No = 5 N.A, = 3
Comments: Checking alternator belts for tightness.
" 69. -20 Organizational Maintenance Manual?
Phase 2: Yes = 2 No =5 N.A. =1
Phase 3: Yes = 2 No =5 N.A. = 2
Comments: >Sometimes; didn“t explain adequately.
70. -20p Organizational Maintenance Manual?
Phase 2: Yes = 2 No =5 N.A. =1
Phase 3: Yes = 2 No =5 N.A. = 2
71. =30 Direct Support Maintenance Manual?
Phase 2: Yes = O No = 3 N.A. =5
Phase 3: Yes = 1 No = 5 N.A. =3
72. =30p Direct Support Maintenance Manual?
Phase 2: Yes = 0 No = 3 N.A. =5
Phase 3: Yes = 2 No = 4 N.A. =3

73. Were there any problems caused by the type and quantity of PLL or ASC
repair parts?

‘

Phase 2: Yes
Phase 3: Yes

4 No
2 No

4 N.A.
7 N'A.

o

0
0
Comments: Parts bad when they cut them. Alternator bolts may be improper

grade, not strong enough.

74. Were there any problems caused by the allocation of responsibilities for
maintenance to 0S, DS, and GS activities?

Phase 2: Yes
Phase 3: Yes

2 No =
4 No

0
0

0o
v &
z
>
o

nn

Comments: Always a problem. O0S could do it with sending it DS. Org. should
be able to fix expanded glow plugs.

128



4.9 Key Personnel Interview

8. Were there any problems with vehicle controls and indicators/gauges?
Yes = 3 No = 4 N.A. =1

Comments: Many soldiers experience difficulty reaching the windshield
wipers. No training for use of intercom controls; need rear door steps
indicator. Light control should lock out lights when in blackout operations.

9. Were there any problems with preventive maintenance checks and services
(PMCS)?

Yes = 2 No = 4 N.A. = 2

Comments: Troops need more up front training to understand PMCS for HMMWV.
Troops should have been trained to procedures of PMCS.

10. Were there any problems with safety features of the vehicle?
Yes = 8 No = 0O N.A. = 0

Comments: Locking hardware for litter racks, sharp edges on racks, need

- rounded corners. Troops have difficulty manipulating latches. Fewer sharp
edges. Need restraints in back, belts should have ratchet tightening mechanis-
ms. Many sharp edges. Lack of restraint devices for persomnel. Drivers cannot
sense the type or quality of ride given to persons in rear of ambulances. Need
fire extinguishers with more capacity. Need to break the sharp edge near hood
release at the edge of the hood (shelter carriers). Too many sharp edges in
patient areas. Extinguisher location good. Hand strap assembly fasteners fail
often. Positive rear door locks do not keep the rear doors of the ambulance
closed. Steps sometimes fall without warning.

11. Were there any problems with the unique characteristics of the vehicle?
Yes = 6 No = 2 N.A. =0

Comments: After a test drive, mini-ambulance seems top heavy to the left.
Maxi-ambulance and shelter seem to ride better and seem more stable. Operators
are afraid the shelters (S$-250) are not bolted secure enough. HMMWV~-heavy
variants ventilation system is not adequate for hot climates. Litter rack
support strap fasteners have failed. Shelter HMMWV-HV drove excellent. Rear
brake calipers have a propensity to lock up. Some ambulance bodies have had
rivets fail, especially upper to corners above the windshield.

12. Were there any problems with the operation of the vehicle on primary
roads, secondary roads, and cross—country?

Yes = 3 No = 4 N.A. =1
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Comments: All handle approximately the same, except on cross—country. Felt
shelter carrier could handle higher weight loads. Ambulance bodies seem to
have too much flexibility. On cross—country, the ambulances rear doors came
open due to design or ability of operators to close the doors properly. Also,
too much dust gets into the vehicles. Great stability - need to reduce or
dampen shock that patients feel in ambulance rear. Incorporate a gas shock
system. Vehicles handle good.

13. Were there any problems with the operation of the vehicle on or across
slopes? :

Yes = 2 No =5 N.A. =1

Comments: Shelter exceptional up hills. Mini-ambulance a little more
sluggish. Shelter carrier seemed top heavy by some operators. Also maxi-
ambulance. Feels a little top heavy.

14. Were there any problems with recovering and towing a vehicle?
Yes = 2 No = 3 N.A. =3

Comments: When lifting ambulance, sufficient clearance does not exist for
chains to clear the rear of the ambulance. Procedure changed to decrease tow
bar length to 3/4 of recommended.

~15. Were there any problems with vehicle storage locations, sizes, and use?
Yes = 6 No =1 N.A. =1

Comments: Compartments in ambulances too small (for blankets & aid bags).
Space in front for intercom not sufficient. For cable comnects to power,
intercom must be installed upside down. Unit need to solidity their load list
of equipment to identify all... Add doors to side compartments behind cab to
add extra stowage capability. It”s difficult to remove litters from the outside
litter ramp storage compartment. Side storage compartments need a locking
mechanism.

16. Were there any problems with the radio and communication equipment?
Yes = 6 No = 2 N.A. = 0

Comments: Should have had PM verify installation of radios and intercoms
(including all accessories). Antenna needs a tie down device and hardware.
Antenna mount leaks. Intercoms should have been installed prior to test.
Needed headsets. Soldiers need more training on how to use the radios. No
stowage provision for comsel device. Intercom system lacks usable headset
designed for aidman”s use. None for shelter carriers. Due to a lack of a
functional intercom system, attendant cannot talk to his command and medical
regulating elements. Access to antenna is poor.

17. Were there any problems with tires and run-flat devices?

Yes = 2 _ No = 5 N.A. =1
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Comments: Need procedure to inform operators of tire removal and replacement
in operators manual. Need lug wrench on vehicle including jack or 1lift device.
Tire balance or alignment may be causing a front-end shimmy. One failure of a
metallic run-flat device, crack developed. )

18. Were there any problems with emergency and/or pioneer equipment?
Yes = 3 No = 5 N.A. =0

Comments: Curtain on shelter carriers flaps against fire extinguisher and
bracket. Pioneer tool racks are not universal.

AMBULANCE
19. Were there any problems loading/unloading ambulatory patients?
Yes =1 No =5 N.A. = 2
20. Were there any problems loading/unloading litter patients?
Yes = 5 No =1 N.A. = 2

Comments: For litter ramps: cumbersome, slow, patient”s head hits during
load, not loaded at a proper angle, light-framed troops have difficulty, loading
requires more than a 2-man crew. Litter ramps are awkward to use. Litter
patient will hit head on rear edge while being loaded into vehicle. Troops need
to be trained for a proper loading/unloading procedure. Need increased training
for litter ramp use. A training support package is required. Use of ramp is
difficult. Upper berth is too high and makes loading difficult.

21. Were there any problems with patient restraints and/or transporting
patients?

Yes = 7  No=1 N.A. = 0

Comments: Need safety belts for ambulatory patients. Need stable arm rests
or shoulder restraints. Perhaps a shoulder harness. Need seating restraints.
Need better litter hold-downs. Need better handholds to control bouncing
around. Need acceptable type of ambulatory patient restraining devices. Also
litter hold-down devices do not work properly. Transporting patients should be
covered in a training support package. A restraint system for ambulatory
patients is requested to supplement the hand 'strap assemblies. Need some
patient restraints for ambulatory patients. Suggest seat belts and better
litter -locking devices.

22. Were there. any problems with attendant communicating with the driver
and/or patients?

Yes = &4 No =1 N.A. = 3
Comments: Attendant had to move up to the driver”s position to adedﬁately

communicate. Driver could use a mirror to see into the rear. Must have
intercoms to get attendant to communicate with driver.
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23. Were there any problems providing patient care/life support?
Yes = &4 No = 2 N.A. = 2

Comments: Okay for monitoring patients. N/A for life support. Lack of
attendant training. Too much noise in back of both ambulances to take vital

~signs. None if training support package is provided. Difficult to provide any

live vital signs while vehicle is on any road surface.
24. Were there any problems using and directing lights (white/blue)?
Yes = 0 No = 5 N.A. =3

25. Were there any problems stowing/accessing medical equipment and essential
supplies?

Yes = 3 No =3 N.A. = 2
Comments: Need better stowage for aid bags to allow easy access. Suggest a
wall hanging position while the bag is open. Attendants did not inventory their
aid bags or have knowledge of proper stowage facilities for them. No place to
properly stow aidman bags. No provision to stow land equipment.
26. Were there any problems using medical equipment for patient care?

Yes = 2 No = 3 N.A. =3

Comments: Couldn“t use the stethoscope due to noise. Also, where to stow
trash.

SHELTER
27. Were there any problems loading/unloading electronic equipment?
Yes = 0 No = 3 N.A. =5
28. Were there any problems stowing/accessing electronic equipment?
Yes = 1 No = 3 N.A. = 4
Comments: Weight limitation for vehicle kept some equipment from being
included. On TR113, left out multi-channel racks. For GRC 142, left out comsel
device.
29. ﬁere there any problems stowing/accessing crew/section equipment?
Yes = 5 ) No =1 N.A. = 2
Comments: Need an adjustable folding ladder with handrail. Include a

platform device to cover tailgate gap tripping hazard. Combination of land and
personal gear made the shelter carrier overweight. Need specific stowage area

provided for shelter gear stowage.
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30. Were there any problems mounting/dismounting the generator?
Yes = 0O No =5 N.A. =3

31. Were there any problems towing the generator?
Yes = 8 No = O N.A. =0

Comments: Generator trailer is not as capable as the HMMWV shelter vehicle.
Would like to see the generator incorporated on the vehicle. Drivers did not
know their trailer could not keep up with the capability of the HMMWV. They
could not see the trailer behind them and did not realize the trailers were
bouncing all over the road. Trailer for shelter HMMWV is not designed for HMMWV
cross-country speeds. Trailer maximum speed is 15 mph. Driver is not aware of
the ride delivered to his trailer behind the HMMWV. Generator trailer is
receiving structural damage due to its inferior suspension to the HMMWV and also
since the drivers cannot see what is happening to the trailer while they are
driving on cross-country. Speed of HMMWV creates a problem for towing the
generator trailer. Trailer suspension needs improvement to keep up with HMMWV.
Generator trailer is not as capable as the HMMWV shelter vehicle. Would like to
see the generator incorporated on the vehicle. Trailer cannot handle the
cross-country trails as well as the HMMWV. '

32. Were there any problems with safe handling of wires/cables?
Yes = 0 No = 6 N.A. = 2

33. Were there any problems with antenna preparation and breakdown?
Yes = 0 No = &4 N.A. = 4

34. Were there any problems arr;nging and using lights?
Yes = 0 No = 2 N.A. = 6

MAINTENANCE

35. Were there any problems during wheel, tire, or run—-flat device main-
tenance?

Yes = 3 No =5 : N.A. =0 -

Comments: Not sure if correct type of tape is noted in maintenance manuals
for attachment of run—-flat device lubricant. Maintainers are not repairing
tires, just swapping out new tires. Maintainers need more inducement to follow
procedures. Example: lubrication.

36. Were there any problems during brake system maintenance?

Yes = 8 No =0 N.A. =0
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Comments: Two-fold problem: 1) reinstallation of brake calipers; 2) design
of parking brake  -connection to caliper. Brakes on HMMWV-HVs did not represent
production models, adjustment of the calipers could not be achieved per
maintainers manual. Rear brakes burned up on several occasions. Difficulty

adjusting parking brake cables. Brakes needed many adjustments and sometimes
locked up. Tools and procedures were not available for maintainers.

37. Were there any problems during suspension system maintenance?
Yes = 1 No = 5 N.A. =2
Comments: Ball joint and sleeves required weekly maintenance.

38. Were there any problems during transmission, differential, or final drive
maintenance? :

Yes = 0 i No = 2 N.A. = 6
39, Were there any problems during engine maintenance?
Yes =1 No = 7 N.A. =0
Comments: One of the vehicles was shipped with broken alternator bolts. A

couple of the ambulances have very loud squealing which seems to come from the
belts.

40. Were there any problems during fuel system maintenance?
Yes = 1 No =5 N.A. = 2

Comments: Did not have -a container small enough to fit under the drain
petlock. Makes fuel system checks for contamination difficult.

41. Were there any problems during lubrication system maintenance?
Yes = 0 No = 4 N.A. = &4
42. Were there any problems during cooling/heating system maintenance?

Yes = 5 No = 2 N.A. =1

Comments: Unit does not have refrigeration repair capability. Need of
training, org. troubleshooting, and operator familiarity to system operation
details. Operators need to understand thermostat device. Took 4 hours to fix a
maxi- system heater. Need freon available. Vehicle delivered low on freon. DS
maintenance should have air conditioning system repair capability. Recommend
that operators are given ability to replace bulbs and issued spares. Need to
get maintainers trained to work on air conditioning.

43, Were there any problems during electrical system maintenance?

Yes = 3 No = 4 N.A. =1
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Comments: Not enough electrical system maintenance. New alternator was
delivered with improper electrical connections. Manuals did not have complete
steps for installing the 100 amp kits in the shelter carriers. Instructions
were not provided for the DC power cable for the 100 amp kit. The hole for
entrance of this cable was not provided. Rear ambulance 24-volt receptacle is
inoperative.

44. Were there any problems during lighting system maintenance?
Yes = 4 No = 4 N.A. = 0
Comments: Recommend that operators are given ability to replace bulbs and
issued spares. Drivers should be allowed to replace burned-out bulbs.
Deadlining vehicles for 1 out of 4 inoperative ceiling lamps should be reviewed.
45. Were there any problems during communication system maintenance?
Yes = 3 v No = 2 - N.A. =3
Comments: Recommend a communication equipment maintainer be assigned to or.
maint. (MOS 31V). Did not have an operational system. Must get outside help to
fix radios.
46. Were there any problems during emergency equipment maintenance?
Yes = 0 No =5 N.A. = 3
47. Were there any problems during body component maintenance?
Yes = 1 No = 6 N.A. =1

Comments: Tears in revcar developed due to some rivet failures.

48. Were there any problems with tools or test equipment during maintenance
activities?

Yes = 2 No = &4 N.A. = 2

Comments: Tool kits issued to maintainers do not have all the tools they
require for HMMWV-HV

49. Were there any problems with the maintenance manuals during maintenance
activities?

Yes = & No = 2 N.A. = 2

Comments: Maintainers need training to follow manuals properly. Supplements
should have been compiled into manuals prior to issuance of vehicle at opera-
tional test. :

TRAINING

Was the NET for drivers adequate in terms of:
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50. Vehicle controls/displays?

Yes = 4 No =1 N.A. =3

Comments: Did not get presented with all the equipment on the vehicle.
51. Driving practices?

Yes = 3 No = 2 N.A. =3

Comments: - None provided. More emphasis on problems created by increased
width of vehicle.

52. Communication?
Yes = 0 No =5 N.A. =3
Comments: No formal training for use of radios; training performed within
unit. None provided. No training given communications systems not complete or
connected, had to provide secondary means of communication (Motorola walkie-
talkie).
53, Operating auxiliary equipment?
Yes = 0 No = 4 N.A. = 4
Comments: No training on use of ambulance equipment, communicatiouns,
operating using unique equipment, and special maintenance for HMMWV-HV. None
given. More in-depth NBC training. «
54. Vehicle recovery/towing practices?
Yes = 0 No = 3 N.A. =5
Comments: No NET for recovery given. None given.
55. Emergency equipment/procedures?
Yes = 1 No = 3 N.A. = 4
Comments: Just standard practices. None given.
Was the NET for ambulance attendants adequate in terms of:
56. Ambulance controls/displays?
Yes = 0 No = 4 N.A. = 4
Comments: No NET given. Not yet given.

57. Attendant practices?

Yes = 1 - No = 2 N.A. =5
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Comments: No ﬁET given. Not yet given.
58. Communication?
Yes = 0 No = 5 N.A. =3
Comments: None given. Not yet given.
59. Patient loading/unloading and restraining practices?
Yes =1 : No = 2 N.A. =5
Comments: None was covered by NET.
60. Patient treatment practices?
Yes = 0 No = 3 N.A. =5
Comments: No NET given.
61. Medical equipment stowage/use practices?
Yes = 0 No = 4 - N.A. = 4
Comments: Still changing the loading/stowage procedures.
62. Emergency equipment/procedures?
Yes = 0 No = 4 N.A. = 4
Comments: None given. ‘ -
Was the NET for shelter crew adequate in terms of:
63. Shelter controls/displays?
Yes = 2 No = 2 N.A. = 4
Comments: None given.
64. Crewmember practices?
Yes = 0 No = 2 N.A. = 6
65. Communication?
Yes = 1 No = 2 N.A. =5

Comments: None required.
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66. Shelter mounting/dismounting and tiedown?
Yes = 0O No =5 N.A. =3
Comments: No training given. None was given.
67. Shelter equipment stowage/use?
Yes = 0 No = 2 ' N.A. = 6
Comments: None given.

68. Generator handling/operating procedures?

Yes = 0 No = 2 N.A. = 6
69. Emergency equipment/procedures?
Yes = O No =1 N.A. =7
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5.0 COMMENTS, OPINIONS, AND OBSERVATIONS FINDINGS

5.1 Throughout the test, human factors personnel recorded both solicited
and unsolicited comments or observations made by test participants. Each
comment was coded according to the taxonomy presented in Table 5.1. The
taxonomy allowed the comments to be sorted, organized, and presented to the
test directorate in a variety of useful formats. For the purposes of the
MANPRINT Assessment, the comments, opinions, and observations are presented
using the MANPRINT primary categories in Section 5.2.
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MANPDRINT PRIMARY=STOWAGS
COMMENT

SHELTER CARRIER CANMOT BF LOADED TO CARRY CAMOUFLAGE TA=S50s WATER AND
OTHER NECESSARY ]TEMSe TRAILER GETS THE TAR BEAT OUT OF ITy 1E. BROKEN

SHOCKSy CRACKED FRAME BUSTED SFALSs RALL JOINTS NEED TO BE STRENGTHENGED
TO ACCOMNDATE SHELTEP. WITHOUT BREAKING,

NEED A STOWAGE PROVISION IN THE AMBULANCES FOR A CONSEC DEVICE.

SLANKZT SET BSAG STOWED IN THE RACK OF A MINI-AMAULANCE (802) SLOCKS VENT
COULD MAKE A STORAGE PLACE UNDER THZ LITTER IN THE MINI IF THE SEATS
WERE REDESIGNED. BETTER IF LIKE THE MAXI DUT SHOULD PAD THE LOWER RACK
FIRE EXTINGUISHER IS CARRIED ON FLNOR BOARCS LOOSE BEHIND THE DRIVERS
FEET BECAUSE THERE IS NU DESIGMATED FLACS T9 PUT IT. :
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Table 5.1.

HMMWV-HV Comment Codes (5 fields)
MANPRINT Primary
1.

HANPRINTJSQcondary

Comment, Opinion, and Observation Code Taxonomy

System Component

2. 3.

A. Training and Training Aids (Same as Column 1.) A. S-250 Shelter -

B. Safety and Health Hazards B. Maxi~Amb. Shelter
C. Manpower and Personnel C. Mini-amb. Shelter
D. Crew Station Design D. Vehicle (5-250)
E. Communications E. Vehicle (Maxi-Amb.)
-F. Controls and Displays F. Vehicle (Mini-Amb.)
G. Anthropometrics and Biomechanics G. Generator
-H. Environment H. Trailer

I. PMCS I. ORG

.J« Test Equipment and BITE J. DS

K. Tool Supply ¢ X. Gs

L. Parts/Supply L. DEPOT

M. Maintenance Level X. Other

N. Maintenance Manuals Y. Not Applicable

O. Operating Manuals

F. Maintenance Procedures

Q. Operating Procedures

R. Equipment Design

S. MOPP-NBC

T. Stowage

X. Other

Y. Not Applicable

CRITICAL TASKS TEST ISSuE

4, S.

AMBULANCE CREW tos : A. Mobility

A. Negotiate terrain with patient(s) B. Recovery

B. Neqotiate terrain without patient(s) C. Stability

C. Load/unload fnjured soldiers D. Patient Care

D. Perform lifesaving steps while in motion g, Communication

E. Perform lifesaving steps while halted F. RAM

F. Inventory supplics/rcsupply - Be Training

SHELTER CREW tog . H. Human Factors

G. Negotiate route - and Safety

H. Deploy antenna
1. Generator operational check
J. Fower up .

K. Establish radio contact

L. Tear down equipment .

M. Return/relocate to next check paint
BOTH AMBULANCE AND SHELTER CREWS tosg
N. Supported recovery

Stow equipment

Operate on run flat tire

MOFP/NEC operations

Other

Not applicable
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5.2 Test participants comments, opinions, and observations.

LINE

W N N e

LINE

NIt W R W R N W RN PN o S W RN WA - WA NN~

MAMPRINT PRIMACY=TRAINING aLn TRAININS A[DS
COMMENT -

MAXT~AMBULANCE ATTENDANT DID NOT KNOW HOW TO OPZRATE THE AMZULANCES AIR

CONDITIOMING SYSTEM FOR PATIENT COMPLAINING OF STUFFY AIR.

NET TRAINING COVERED HMiHV DRIVIMG ONLY. NEW NET DOCTRINE SHIULD BE ESTA
ALISHED FJR AMSULANCE SHELTERSs $S~250 SEZCURING KITS, COMMUNICATIONS TRAI
NING, VSHICLT LOADING SCHEDULESy JPERATING PROCESURZSy AND INSPECTION PR

MANPRINT PRIMARY=SAFETY AND HTALTH HAZAROS
COMMENT

AMBULITORY PATIENT RIODING IN AO03 COMPLAINED OF FEELING NAUSIOUS WHILE
RIDING CA0SS COHUMNTRY. ’

HAXI-AM2ULANCE PATIENT COMPLAINS OF MAUSEA DURING CRDL3S COUNTRY TRAVEL.
PATIENTS BACK HIT THE REAR EDGE OF THE MAX] =~ AMBULANCE LOWER BERTH
WHILE UNLOAZING THS LITTER.

TAIS 1S A SEVERE PROBLEM (13A) BECAUSE IF SOMEONE NEEDS TO HAVE THERE VI
TAL SIGNS TAKEN EVERY 2 MINUTES, IF THAT PERSQON HAS NO VITAL SIGNS .THEN

~YJU HAVE LOST A PATIENT AND YOU DON*T EVEN KNOW IT.

MAXT=AMBULANCE AIDMAN SUGGESTS LIMITING AMBULANCE SPEED WHILE TRAVELING
WITH AMBULATORY PATIENTS DUE TO LACK OF SEATING RESTRAINTS FOR THE PATIE
NTS.

MAXI-VAN NEEC HAND STRAPS. CREW LDOPS LITTER STRAPS TO MAKE JURY=-RIG
HAND STRAPS. AMSULATORY PATIENTS HAVE NO WAY TO BRACE THEMSELVS DURING
MOVEMENT OF THE VEHICLEe ONLY WAY TO BRACE IS TO PUT FOOT AGAINST THE -
OPPOSITE LITTER OR BENCH SEAT BOTTOM.

MAXI~VAN NO RESTRAINING BELTS FOR AMBULATORY PATIENTS. TRAIL £ CROSS-COU
NTRY RIOEABILITY IS TOO ROUGH NOT TO HAVE BELTS.

A FLASMING LIGHT IN THE ORIVERS CONTROL PANEL TO LET HIM KNOW THAT THE
BACK DQOR IS OPEM. 'VE SEEN AFEW DRIVZRS TAKING OFF WITH THE 5ACX DDOR
OPEN AND BECAUSE OF THZ NOISEZ DF THE ENGINE THE DRIVER COULD NOT HEAR
THE ATTENDANT TEZLLING HIM TO STOP ‘

I FSEL THAT ALONG WITH HOLDING STRAPS» SEAT BELTS WOULD SHOULD ALSO BE
PLACEC IN TO HELP KEEP AMBULATORY PATIENTS SECURE. PADDING IN THE MAX]
IS HEEDSDy PATIENTS COULD BRUISE THZIR BACKS WHILE TRAVELING ON TRAILS
LITTER STRAP FOR STRAPDOYN USE GET IN THE WAY OFTEN WHEN LOANING L1TTER
PATIENTS: STRAP HOOKUPS GET CAUGHT UNDER LITTER.

THE MAXI-AM2 'THE AMBULATORY SEATING COULD USE SOME CUSHINNING!

MAY1=VAN LITTER BEARERS CAN CUT THEIR HANDS ON LOADING RAHMP SHARP EDGES.
CLEARAMCE BETWESM LOADING RAMP & BOTTOM OF LITTER IS TNO CLOSE WHEM TH
EY INSSRT THEIR HANDS TO PICX-UP THE LITTER.

MAXI=-YAN UPPER LITTER RAIL NEEDS PADDED. ATTENDANT'S RACK HILL SMASH
INTO 1T. THE HEAD CLEARANCE WHILE WORKING ON THE PATIENTS IN THE
LITTERS IS CONFININGe y

MAX1-VAN CAN'T PERFORM CPR ON BOTTOHM LITTERS AT ALL.

THE MATZRIAL USED TO DESIGN THE CAS AND CARRIER WILL ALLOW THE LEAST
AMMUMITION TC ENTER THROUGH THE VEHICLE ITS SUPPOSE TO SE BULLET PROQF O
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R SO I THOUGHT. . ' -
MAXI-VAN = BENCH SEAT HAS SHARP EDGES AT ToP SIDES THAT wWiILL CuTt.

THE MINI-AMBULANCE COULD USE A COOLING SYSTEM BECAUSE WHEN YOU HAVE A
HEAT INJURY PT YOU WOULD HAVE TO TRAVEL WITH THE sack DOOR OPEN BECAUSE

IN THE SUMMERTIME MosT PTS WE PICK UP ARE HEAT INJURTES, IE CASUALTIES F
RO¥ ROAD MARCHES, TRAINING EXERCISES, BASIC TRAINING, ETC.

ATTENDANT SEAT DANGEROUS ON SUDDEN STARTS 0T STOPS DEPENDING ON WHICH
HAY HE IS FACING.

STEP SEAT IN MINI-AMBULANCE HAS SEVERELY LIMITED HEAD ROOM. USER MusT °
CROUCH.,
COM3AT HELMET (KEVELAR) 1S TDO HEAVY TO HEAVY £ CAUSES HEAD IRRITAT]ION

FROM EXTENDED pERIQDS OF DRIVINGe CAUSE Necx MUSCLE FATIGUE ¢ SHOULCER
MUSCLE FATIGUE.

HINI-VAN - VENTILATION. 00D SMELL EMANATES FROM VENT SYSTEM. SMELL waS
STRONGER IN DRIVERS COMPARTMENT, WITH THe COMPARTMENT DOORS CLOSED - 7
BECOMES TOO STUFFY & SMZLLY. INDIVIOUALS ¥HO RODE IM THE VEHICLE sECaME
ILL. THE SMELL SEEMS TO 35 AN ENGINZ ODIR. IT'S HARD TO DESCRISE.NEED
TO FIND OUT WHER VENT AIR COMES FROM. SHELL GETS WORSE ON HI FAN SETTING
MAYCE IT'S THE LACK OF WINDOWS THAT CAUSES PEOPLE TO GET NAUSEATED., 1T°0
BE EASY TO HAVE A WIMOOW WITH A BLACKOUT CURTAIN,

PT RIDING IN THE BACK OF THE MINI-ANR IF OVER 6'4" AND RIDING ON THE
CUSHIONS DESIGNED FOR AMBULATORY PT HAVE THE CHANCE OF BUMPING THEIR M
O AGAINST THE ROOFs WHEN PASSING Ove BUMPS, '

DUST COMES I THE WATER DRAIN HOLES Amp THE BACK raPP, Cans
DRESSIN CLEAN. THIS NUST 1S veRy nap sep MENIC AL wpoy
HIMI-VAN = 8Fi0 nnne | onviNg sYSTEw mempe TO 29 CuauRin T4 4 sepnougt
TYZE D€ ANCK, U-Maul Tourws uavm eymu s SYSTE4, Anane panzan Tn eg
L2768 2 ARI YT secnegs.

UITD A BALK-UP VENTILATINN SYSTEM. How ABOUT A RNCF vinT, mEsD cpegs
VEMTILATIRN. :

MINI-VEN ~ LITTER pACKS, ATTENnkuTs seaT, ¢ ITHER INTCPIR METAL Has 1ng
LAY SHAP EDGES - NEED TO nE-RQUNDZD MR PADDED,

JInl-vAN = MO2Z PASDING FOR BENCH SEATS & CREW SEATS IS NEEDED.
PASSENGERS SEAT PAD IS RIDICULOUS.

NEZDS BETTER SEAT BELTSs STEERING WHEEL Js DANGEROUS IN CASE OF AN

ACCIDENT. WEIGHT SHIFT WHEN DRIVING SHELTER 1S UMPREDICTABLE ARCUND
CURVES TO FIRST TIME DRIVERE,

MAX1 FRONT ANO FELT KIND OF LIGHT AND JUMPY ON THE way ogut AT ABOUT 25
N THE BACK,

T KEEP

c

THE LOCATION OF THEe GAS TANK MAKES THE VEHICLE A DEATH TRAP nUS TO THE
FACT THE VEHICLE 15 A CLOSE IN VEHICLE. THE GAS TANK 1S

LOCATED THAT IN CASE IT WOULD COUGHT oON FIRE EVERY COMPAR
HICLE WOULD RECEIVE SOMZ OF THE HEAT OR EXPLOT]ON :
CORNER ON THZ BOTTOM OF THE FRONT WINDOW RAILING IS SHARP AND DANGEROUS
KNEES BUMP AGAINST IT.

BAD DUST PROSLEM. HAVE TO STUFF RAGS [N CRACKS AND OPEMINGS TO TRY 7O
KEEP OUT DUSTe (FORWARD PURTION OF PASSENGER DOOR FRAME.)

I1T°Ss BETTER NOW THAT IT*'S COOLED OFF BUT IN HOT WEATHER I wWas ALWAYS WET
HITH SWEAT FROM THE WAIST OCHN, .

& MAN WITHOUT SUN GLASSES COULON'T SEE To PRIVE. NEED SUN VISORS.-
1.HEAT WHERE THE ENGINE IS LOCATED IN THe CABs 2. SEAT FOR AID-MAN
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SERYES ‘NO PURPOSE (NO SECURITY), 3, BOLTS ON RAILS ARS A SAFETY HAZARD.
e LITTER RACKS ARE NOT USEFUL. 5. SUN VISORS FOR FRONT WINCOWS.

6« MOUNTING OF REARVIEW MIRRDRe 7« GEAR SHAFTS GET TOD WARM. 8. ACROSS T
HE SHOULOER TYPE SEAT BELTS FOR DRIVER AND FRONT PASSENGER

VEHICLE NEECS SOME TYPE OF SUN-VISORS. IS OIFFICULT TO SEE WHEN DRIVINGT
OWARDS THE SUN. A HELMET DOES NOT OFFER THAT PROTECTION.

MANPP INT PRIMARY =MANPOWER AND P SRSONMEL
COMMENT

SINCE AM3ULANCES HAVE RADIOS AND REQUIRE a CONSZC CEVICZ. UNITS NEED A

COCMKUNICATIONS CHIEF (433, 31V) TO HAMDLE: CPERATIONS, MAINTEMANCS, LCGI
STICS AND COMSEC. )

MAMPRINT PRIMARY=CREM STATIOM nESIGN
COMMENT

WITH A FULL LDAD OF AMBULATORY PATIENTS THERE'S NO R0J¥ FOR THE
ATTENDANT. NIT ENOUGH KNEE RODM JUST FPR THE PATIENTS.

CEBRISF COMMENT:..oFOR THE PAST 2 WEEKS THE PATIENTS HAVE 3zeNn DP IVING
QUT TC THE TEST SITE IN THE M10-10 AMBULANCE. THERE IS NN CO™PARISON
RERAPDING COMFORT. ABSOLUTELY NO DUST ENTERS TME VEHICLE. I'VE NEVER FEL
T NAUSTOUSs AND THERE'S PAOUING FOR PATIENT CUMFORT. COAPARED To THE GAM
M3 GOST THE MAXIS AND MINIS ARE A VAST IMPROVEMENT, 8UT THE HM10-10 IS CL
ASSSS A3OVE THEM. POSSISLY THE CORRECTION OF THE VENTILATION SYSTEM w0
HOULD HSLP THE MOST.

DZBITEF COMMENT: A PNSSIBLE SUGGESTION FOR THE LOADING RAMP-HAVE THE RAM
P ATTACH ON THE UNDERSIDS OF THE UPPER BERTH SO IT WILL JUST SLIDE 0OuT.,
THE CREAMAN WON'T HAVE IO TAKE THE TIME TO ASSEMBLE AnD MCVE THE PAPP AR
QUND. JUST HAVE TWO RA4PS, OME ATTACAED TO EACH USPER 2ERTH.
HINI=AMBULANCE DRIVE® COMPLAINS THAT THE CAB 1S ALWAYS HGT. THAT HOT AIR
ONLY CCMES THROUGH THE VENTSy SEEMS LIKE THZ HEATER 1S ALNAYS DN.

MAXI AMBULANCE DRIVER WOULD LIKE TO SEE THE RADID MOVED FROM THE CENTER
COMSNLE TO A PDSITICN A30VE THE WINDSHIELD IN THE AREA NEXT TO THE UPPER
STORAGE CASINETS,

ATOMAN HAVE TROUSLE SECURING THEMSELVES WHILE ADMINISTERING AID TO
PATIENTS. SUGGESTION FOR A HARMESS OF SOME TYPE.

RIGHT ORIVERS LEG GETS T0DO MCT MEXT TO ENGINE, NO VENTILATION.

MAXT-AMBULANCE ATTENDANT HAD DIFFICULTY TAKING VITAL 3IGMS GF A PATICSNT
OUZ TG ROUGHT RIDE AND NOJISZ IMSIDE VAM.

MAXI-VAN = ATTENDANTS SLIDE SZAT NEEDS MORE DISCRETZ PCSITIONS. THREE
POSITIONS ARZ MOW AVAILABLG. FIVE WOULD BE IDcEALe
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THE H2LD QPEN LATCHES O THE DNI2S TD THE DRIVERS COMPARTMENT ARE
TNOPERATIVE. . :

FRAME FUR DODR WINDOW ON MAX] CR MIN1 BMBULANCE HAS A SHARP CORNER AMD
CAUSED INJURY TO MANY CREW MEMBERS KMZES/THIGH..

MINI-VAN - TCP OF DASH B2ARD ON DRIVES®'S SIDE GETS EXTRSMZ
OPERATJIINS. MITE: THIS MAY Bz THE SOURCE OF THZ SM:ZLL,
AISHAN®S STAT NEEDS SOMZ LOWER BACK SUPPORT.

IN S=250 SIGNAL HMMWV, DRIVER COMPLAINS OF LACK 0F VENTILATION. AhD
VENTILATION THAT EXISTS IS ALWAYS HOT.

S=250 SIGNAL HMMWY CREWHAN ARE CONCZRNED FOR LA
DUE TO LIGHT STRUCTURAL DESIGN CF SOFT TOP.

ORIVER AND PASSLNGER OF $=-250 SIGNAL HMAWY BOTH REQUEST SHOULDER
RESTRAINTS ALOMG WITH SEAT BELTS. '

CRIVER AND PASSGNGZR SIDE DQOR NEED ARM RESTS FOR SHELTER CARRIER HMuWvV,
ARM RESTS NEECED FDR DRIVER AND PASSENGZR DF $-250 SIGMNAL HMMWV,

DRIVERS SEAT NEEDS GREATER PANGE OF ADJUSTMENT,

MAXI-AMEZULANCE DRIVEPS LEG HITS UNDER DASH THROTTLE CONTPOL.

THE DRIVERS COMPARTMENT 1IN THE MAX] HAD "HUCH SXPOSED PLASTIC WHMICH CouLg
BE SASILY DAMAGED BY A RJFLE 0] HELMET,

ORIVER CF MIM] AMSULANCE HIT A STUM? WITH RIGHT FRONT TIRE. DRIVER

CLAIMS SEAT POSITION IS TOO LOW FOR OPTIMUM VISIBILITY OF RIGHT FRONT
QUARTEZR OF VEHICLE.

THE SEATS DOM'T HAVE EMIUGH PADDING.
HAS ANYBOOY TOLD YOU WE NEED SUN VISORS?

OUST COMES IM THRCUGH THE HEATER VENT IN THE CRIVERS COMPARTMENT,
CREWMAM REQUEST A MAP LIGHT FUR HMMWV CAB DUSING NIGHT OPERATIONS

HMHuV PASSENGIR SEAT COULD USE SOMS SPRING, NOT JUST SGLIDLY MOUNTED TO
THE VEHICLE. :

OIFFICULT TO SEE OSSTACLES OVER HMMWY HJ00s» ESPECIALLY ON RIGHT SINS.

LY HUT DURING

CK OF OVZRHEAD PROTECTION

MAMPRINT PRIMARYaENVIRONMENT
CCMMENT

HY PROSLEM GETTING NAUSIOUS WAS THE SMELL OF THZ AMSULAMCE. IT IS FUME »
PUT NCT GASy» I THIMK ITS THE PAINT. ITS VERY STRONG RZCAUSE EVERYOME -NOT
SICK WHEN THEY FIRST START RIDING THEM AS THEY USE TD IT THE AIR 1 GUES
BUT BEFOSE JUST RZING LOCK UP WITH THE FRESH PAINT AND CDULD NOT 2REATH.

NAXI=-VAN LOCT OF NOISE FROM LITTER RACXS DURING TRAVELING. WITH PATIENTS
THIS NCISE MAY BE ====-,

MINI-VAN - AMBULANCE COMPARTMENTS NEEDS SIDE WINDOWS FOR ADDITIONAL

LIGHT L TO AVOID CLAUSTRO?HUSIA EFFECT. HINDOWS SHOULD HAVE TO HAVE
SLIDING ELACK-OUT COVERS.

THE MINI-AMB NEEDS AIR CONDITIONING IN CAB AND REAR INTERIOR. THE VENT O

PENING SHJULD BE PLACED ABOVE THE DIOR AMD A FEY AORE ADOED FGCR ADRQUATE
FAESH AIR SUPPLY. ‘
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MANPRIMT PRIMARY=TQOL SUPPLY
CCHMMENT

TOOL FO? ADJUSTING Slbé MIRRJRS NEEDED FCR USE PY QOPEPATGRS.,

NO TOOL AVAILABLE TO ADJUST AND RETIGHTEN REAPVIEW MIRROR AT BASE, ALL
HMMKEY . '

MANPRIMT PRIMARY=OPERATING MANUALS
COMMENT

THZ MANUAL FDR MOUNTING THE S250 SPECIFIES A BOLT TIGHTENIMNG QRDER WHICH
IS INCOPRECT.

TK9-2320-220-10C2 MEES MOOIFICATION. SHIULD SZVISE WHAT 15 IR IS NDT A D
EADL INE,

MANPRINT PRAIMARY=HAIMTGEMANCE PRICEDURES
CCMMENT

DRIVFR NF MINI AMBULANCE COMPLAINS OF PIOR ELASTIC LATZHES FNR SICE

COMPARTMENTS OF VEMICLE. THO ON ° IGHTSIODE TORE OFF, O CO04S UNFASTENED
DURINMNG CRISS COUNTRY TRAVEL, :

HHEN CHECKING PHR -STEERING ITS DIFFICULT TO CHECK IT WHILE THE ENSINE WA
S HOT! )
FIRE EXTINGUISHER WHEN NEECEP TO SUPPRFSS A B8RAKE FIRS CMLY SPURTED QuUT
2 TO % INCHES, ZXTINGUISMER NOT SUFFICIENTLY CHARGED. .

UNIT AAINTENANCZ NEEDS TOOLS AND EQUIPMENT TO REPAIR REFRIGENERATION
ECUIPHENT ON VEHICLZS NSED DS TRAINIMG FOR REPAIR PRCCEDURES. I0G. MAIM-
TENANCE SHOULD HAVE TROUSLE SHCOTING SQUIPMENT. OPERATAIC SHJOULD BZ TRAIN
EC TO PROPERLY USE THTZRMISTAT.

ACCESS 70- P0WER STEERING PUKP CHECK DIP STICK IS HARD FUR OPERATORS .
SGMZ OO NJT GZT THE CAP TIGHTENEC ALL THE WAY, THUS CAUSING A LOS3S OF FL
UlD, PNSSIBLE DEADLINEe EXTZND THE NGCK OF PU4P ¢ OIPSTICK OR REMOUNMNT.
MAINTAINERS “UST DROP GAS TANK DOWN TO GAIM ACCESS TO LEVEL SENDING UNIT
NEED ACCESS PLATF.

BOLTS FOR EXHAUST MANIFOLD FLANGE TO EXHAUST PIPE DM PASSZMGER SIDE ARE
VERY DIFFICULT TO GAIN ACCESS. PROVIODING ACCESS THROUGH HZAT SHIELDS
HOULD HELP. ,

VENT LINES FOR TOP OF TRANSFER CASEy OIFFSRENTIAL AND TRANSMISSION ARE

VERY DIFFICULT TD REINSTALL, MEED TO 35 MADE OF SOFTER MATERIAL OR REINS
TALLATION PROCEDURES BE INCLUDEC IN MANUALS.
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MANPRINT PRTMARY=0PERATING PROCEDURES
COMMENT

INSTRUCTIONS TO TIGHTEN THE SHELTER MCUNTING KITS SHOU
TIGHTEN THE SINGLE ANGLED BOLT FIRST, THEN THE
TC TCRQUT THE RIGHT FRCNT SHELTER SECURING KIT
MUST BE REMOVZD

THE GROUNDING ROD BRACKET ON THE
NG TO INSTALL THE SHELTER

LD BE REVISED TC
THO BOCY TO BRACKET BOLTS
EOLTYS THE PASSENGER SEAT

SHELTER KUST BE REMNVED BEFORE ATTENMPT]

MANPRINT PRIMARY=EQUIPMENT CESIGN
COMHENT

DCOJRS On SHELTER CARRIERS CLOSE TO HAND AND ITS EASY TO JAM yOygy FINGEZRS
2. . NERE HALF THE TIME. 3. HEATER VENT 3LOwW RIGHT IM PASSENGERS .
FACS. 4. THE FEMALE PART OF THE SEAT BELT GETS CAUGHT IN 3ATTERY rnx - cov
ER AND GET BUSTED,

REINFORCEMENT PLATES FOR 3 OF 4 SHELTER CARRIERS OVERCAPED THE
MOUNT. TAILGATE MJUNT HAD TO BE CUT IN ORDER TO ACCOMODATE THE
PEIMNFOSCEMENT PLATES :

1 DON'T LIKE THE IDZA OF USING PLASTIC COVERS Foo THE Cas
WHY CAN'T THE SIGNAL SHELTERS USE THE ARMIR PLATE COERS F
SUT T REALIZE THAT COULD RE A MJJOP WEIGMT FACTGR

VERY DIFFICULT TO STRAP LOCK TO SECU=2E P2AMP IN STORAG:Z CO'"P ARTMENT.
MAXI-VAN BENCH SEAT BACK & SCTTUM NESDS MUCH HORE PADDING. THERZ 1§
NONZ. GOIMG CROSS COUNTRY ON TRATILS IS ROUGH NN TAIL-30ONE,.
PATIENT WITH ARM INJURY CANNOT MAINTAIN SZATING POSITION DURING OFFRDAD
TRAVEL, : ’

CIVILIAN ACTING AS AMESULATORY PATIENT IN RIGHT RFAR SEAT gF MAXI-AMBULAN
CE WAS DISLODGED FRQM THE SEAT BY A LARSE 3UMP THAT RESULTED IN aN 4
[MCH FORE ARM A3RASION AND UPPER LEG BRUISE. INJURY TO FNORS ARM WAS
CAUSED BY THE RAIL LOCK AT THE FRONT ECGE OF THE SEAT.

LITTER SLIDES ON HAXT-AMBULANCE CAN CAUSE MAMD CUTS. SHOULD BE RECESSED.
AIDAANS HAND GETS PINCHSD WHEN LIFTINS LITTER PATIENTS FROM RAMPS,
MAXI-VAN SAME COMMENTS AS ABnyE, CREW NEED TO HMAVE ACCESS TO TOP QF
VEHICLE.

AIDMAN CUT FINGER WHILF ATTEMPTING TO ADJUST STEP LOCKING KND2 QN MAX]=~
AMRULANCE STEPS.

SGT CRUH PEPORTS THAT PASSENGER SEAT REQUIRES MORE PADDING FOR CROSS
COUNTRY TRAVEL.

1 LIXE THE IDeaA OF A HMMWY AMBULANCEZ. IT HAS MANY GOOO POINTS (1E
HANZRVERABILITY CROSS COUNTRY ABILITY amp THE AVATLABILTY TO A PETTER
MODE JF TREATHENT) SOME CHANGES THAT SHOULD 8= INSTITUTED ARE:OXYGEN
R0TTLE STOWAGE STRAPS SHOULD 3E MOVED TO ALLON AIDMAN TO PUT ADMINISTER
ECUIPMENT ON BOTTLES. TAHE UPPER BERTH 0F THE MAXT SHOULD 35 amLs Tq D1scC
OHMECT SUCH THAT IT CAN LAY FLAT CN ROTTOM CERTH THEREFCRE PoOVIDING rOR

TAILGATE

OF THE VEHICL:
OR THE cass.
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ROOM FOR PATIENT CARE IF YOU ONLY HAVE 1 DR 2 LITTER PATIENTS. MEED SQue
SORT OF MAY T LOCK AMSULAMCE S EVERY THIMG DOZSN'T HAVE TO 3E REMOVED
FROM VEMICLE SVERTIME YJU WANT TO PARK 1T. 1 LIKE THE AVAILASLILITY OF &
RADIO, ANC THE INTERCOM SYSTEMe I ALSO LIKE THE N3C AND HVAC SYSTEMS. ]
WOULD HOWEVER LIKT TO SEZ SZATRELTS IM THE PATIENT APEAS

TGP LITTER RACK LICK STRAP IN MAXI-AMBULANCE INTERFERES WITH STEP LATCH
LEVER.

CAN'T FOLDO OVER RED CROSS SIGN WITH THE DZEP FORDING KIT ON. '
PATIENT COMPLAINED THAT SEATING STABILITY WAS POOR DUZ TO INCLINED 3ACK
ANGLE FOR MAX1=-AMSULAMCE. ‘

AS A PATISNT WE'VE RIDBEN IN THEZ CAK OF THE M1010 AMBULANCE 3UT TO CP2
ON THOSE ROADS AND IN THS CAK THE RIOE WAS MUCH EASIER ON US. THE SEATS
ARE CUSHIONED AND THERE &RE CUSHICNS ON THE WALLS FOR THE BACKe IT IS
N3T AS NOISY AND THERZ ARE WINDOWS IN THE BACKe SURE, THIS IS NOT A TACT
ICAL VEHICLE, BUT SJMZ DS THESE CONVENIENCES IM THE M1010 SHOULD BE
THCLUDED IN THESE AMSULAMCES. IN THE M1010 THZ HEATER IS GN THE FLOOR
AND AC IS IN THE MIDDLE A3OUVE THE DOOR WAY. THIS MAKES FOR EASIER ACCES
S £ THEN THE AIDMAN DOSSM'T HAVE TO REACH OVSR THEZ LITTER PATIENT.
LITTER LGCKING STRAPS FOR MAXI OR MIN] AM3GULANCE ARE DIFFICULT TO
MANUALLY CLAYP 0OAM TIGHT.

HOLD DOWN STRAP AROUND PATIENTS CHEST CAUGHT OM THE TRAILING EDGE OF THS

© MAXI-AMBULANCE'S LOWER SERTH WHILE UNLOADING THE LITTZR.

AMBULANCE RSAR HOOKS SZEM TJ WORK AJAR WHILE VEHICLE IS TRAVELING CRNDSS
COUNTRY AND SHELTER IS ROCKINGe THWISTING DOORS N THZIR FRAME,
LITTER SECURING STRAPS COMZS LOOSE AND INTCRFERE WITH UNMLOADING PATIENTS.
MAXT=YVAN RADID ANTENNA XKFEPS SLAMING INTOD ROOE 0N CR7ISS CCUNTRY TRAILS.
REPORTS OF DAMAGE TQ THE ANTENNA MOUNT HAVE 9EEN REPDRATEDN,

MINI=VALN BENCH SEATS NESD SZAT 3ELT3 FOR AHMZULATNORY PATIENTS. A WCUNDED
INDIVIODUAL WILL GET TOSSELC AROJUND - ESPECIALLY ON CRN3S-COUNTRY CRIVING.
MINI-VAN - BENCH SEATS CO MOT MAVE ENOUGH DEPTH FOR COMFORTACLE
POSTERICF. SEATING. (MOTE: NOT ENOUGH ASS ROGM), SEAT BAZK SHOULD ALSO RE
POSITIONED NEARER VEHICLE SIDE WALLS TO CREATE HORE SEATING ROOM.
MINI-VAN - BENCH SEATS NEED PADDED ARM RA[LS AT EACH ENDe FXPGSED METAL
IS SHARP £ CAN CAUSE INJURIES., .

MINI-VAN = HAND STPAPS SHOULD BE FASTENZD WITH A SHIVEL € SHOULD B8E A
PADDED ROLL~TYPE, (LIKE A =-=== DNG COLLAP).,

FOR LITTER PATIENTS NNCE LOACEN INMTO BERTHe NESED A HEAD PAD SJ PATIENTS
HILL NOT HIT METAL WHEM HARD STOPPING DR ONM CROSS COUNTRY DRIVING.

MEED BETTER DONR LATCHES FOR XEEPING SULKHEAD DOOR OPEN IN MINI=-
AMBULANCE. DRIVER SICE BULKHEAD DOOR KEPT SHINGING BACK £ FIRTH. -
MINI=-VAN = HANDHYOLDS (FOOTSTZPS) NEZN TO BE BUILT TINTO 800Y SO CRSEW CAN
GET TO 8219 ANTENNAS C CAMMO NETS» ETC ON TOP OF VEMHICLES,. CREW NOW
STANDS ON DICR WINDOW LEDGES £ VEHICLE HOID.
MINI=-VAN = DODRS BETWEEN CPEW & BACKX COMPARTMENT

HAVE A T30 FLINSY LOCK
CATCH. MEED A" MORE POSITIVE LOCKING GPEN POSITION ¢ HARDWARE NEEDS TO 8%
STROMGER .

NEED A PAD FOR SHARP (DGSS LOCATEC OM METAL STRUCTURE THAT ACTS AS AN
ARMREST FOR SEATEC AMSULITCRY PATIENTS TOWARD THE FRONT NF THE MINI
A“BULANCE. )

MINI-VAN = SAFETY QESTRIINING STRAP [N ATTENDANTS SEAT NEENS TN BE
RELOCATED, CAN'T SEE THE UNLOCKING ORIVER FROM UUTSIDE THE VEHICLE.

THZ MIN]-AMB. 13 THE IDEAL AMEULANCE, HOMEVER IT REALLY DOES NEED A 630D
VENTILATION SYSTEMe AIR~CONDITIONING WIULD S PRACTICAL.

.
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DUST ISGETTING PAST DR ANO STEP GASKFTS FOR THE MINI-AMBULANCE.
VEHICLE MUMBER NOT KNOWN.

RINI-VAN = ——w —ec sTOWAGS pOXES NEED TO BE INSTALLED TO STOW GEaR ¢
WEAPONS PICKED-UP FROM THZ IMJURED. STOWAGE BOXIS CAN B2 PUT ON veEnJCLE
SIDES PR REAR DOORS. - . R
PINI=VAN = STORAGE RACKS WEED TO BE PUT 0N TOP oF THE VEHICLE 7O CARRY
CAMOUFLAG NETS € THE AMBULANCE CPEW'S PERSONAL GEAR. NO RCOM IvSIDE
VEHICLE T3 CARPY PERSONAL G:AR,

MINI-VAN = LITTER RACKS NZED TN 8% BUILT w WITH ROLLERS TO ASSIST IN
LOADING ¢ UNLOADING LITTER PATIENTS. PRESENT RACK SYSTEM IS MOT LIXED 3y
ANYONZ IMVOLVED IN THIS TEST.

PUT VELCRD ON WINDDWS 1IN SHELTERS INSTEAD NF Z1PPERS, DISTRACTS DRIVER -
WHILE TRYING TO OPERATE ZIPPERS.

REPLACE PLASTIC SIDE WINDOWS 1IN SHELTERS. PLASTIC GETS SCRATCHED Tn EASY
€ RENNERS USING MIRRNRS AND SIDE VISION USSLESS,

SOFT TOP OM S-250 SHELTZR HMMWV 1S VERY NDISy, ALLDOWS DRAFTS TO REACH
OCCUPANTSs AMC FLAPS ARJUND HITTING OCCUPANTS a39yr Heap AMO NECK.

T NOTICED MAMY PROBLEMSs SOME DF THZSE WERF:COMFRRT OF CRIVER, VIsSDRS
AR NEEDSD DESPZRATELY. SEATS NZED TO FIT LONG AMD MFGIUM SIZE L&GS.
STEERING WHESL MEEDS TO 3E SMALLER, TENDS TO G=T IN THE WaY OF CRIVERS
LEGSe HZAT FROM ENGINZ ESCAPES INTO DRJIVER CNMPARTMENT, SOME GOOD POINTS
ARS THE VEHICLE CAN HANO LS ROUGH TERRAIN AND TIRES ARE 30 MILE RUN FLAT,
ALso EXCELLENMT SUSPENSIONe TIRES CAUSE & PPCSLENM 3ECAUSE DUE 10 THE
SPACING 9OF TQEADS.THEY’TEND TS PICK up DEBR]IS anD FLING IT TO THE UNDERS
10 OF CARRIER. THIS IN TIME COULD CAyse MAJOR PRDILEMS WITH THE VEHICLE, .
HAR) TO SEE WHEM SUN 1S SHINING In. NEEDS SUN VISCRS. 2, WEIGHT LIMITAIT
ION NE=D TN 3% CHANGED, GOCD POINTS. le TRYCK HAS THEe POWER TQ
CLIMB STEEP HILLS. 2, TAUCK CAN CR0SS WaT2R. 3. BETTER DESIGN OF Tayck
MSLL BUILT %o EASER T2 WORK ON - THINGS ARE OUT IN THE OPEN - EASYER Tg
CLEAN! 1

KATER LEAKS INTOQ ORIVER COMPARTMENT FROM THE RNCF AND DOORS

LITTER LOCX-DOWN STRAPS GET- CAUSHT ON LITTER WHILE
UNLDADED.

PIONEER TOOL SET WIULD NOT FIT UNDER 302 DUE TN LACK OF ANGg
BRACKET HARDWARE. TOOLS HAVE Bzen STOREN IN BACK NF AvaULANCE.
THERE'S NO HOLD uP FOR THE DQor o= THE STORAGE COMPARTMIMT CEHIND THE
DRIVER,

HHMWV TATLPIPE POINTS TONWARD THE GROUND AND BLNWS UP TOD MucH o
CT THE PIPE TO THE SIDE A5 IS DGNE GN. MOST OTHER VEHICLES.
JHERE SHOULD BE & COTTER PIN TO HOLD TH= 8OLT AT THE TOP OF THE FRONT
SHOCKS. ONE OF THOSE BOLTS CAME LooSE ON A HAXI,

HZATHER STRIPP ING UNDER, THE HODD 1S WEARING OUT. SEE HOW 1T s TORM,

PZAR VIEW MIRRNR SCREWS DON'T HAVE LOCK WASHERS. THE SCRENS APE COMING
OUT AND 9E1ING LOST.

PSAR CORNERS DF HO2D ON BOTH SIDEFS CATCH oN MIPRDR BRACKET WHEN HOOD 1S
LIFTED. THE CORNERS OF THE HOID ARs ERCAKING.

OVERALL THE AMBULANCES APE 6GNCO WITH THs EXCEPTIO
TOENTIFIED HERE. THE RUNFLAT TIRES ARE EXCELLEMT,
SHOULD HAVE THEM,

CEBRIEF COMMENT: EMGINE FAN SUCKS ur Too MUCH HORSEPCWER AND AFFECTS PER
FORMANCE, .

UST. DIRE

N OF THOSE PROBLEMS
ALL MILITARY VEHICLES
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MANPRINT PRIMARY=STOWAGE
COMMENT

SHELTER CARRIER CANMOT BF LOADED TO CARRY CAMDUFLAGE TA-50s WATER AND
OTHER NECCESSARY I1TEMSe TRAILER GETS THE TAR BEAT OUT OF IT, 1E. BROKEN

SHOCKSy CRACKED FRAME BUSTED SFALSy RALL JOINTS NEED TO BE STRENGTHENCD
TO ACCOMNDATE SHELTER WITHOUT BREAKING,

NEED A STOWAGE PROVISION IN THE AMBULANCES FOR A CONSEC DEVICE.

SLANKET SET 8AG STOWED IN THE RACK OF A MINI-AM3ULANCE (B02) SLOCKS VENT
COULD MAKE A STORAGE PLACE UNDER THZ LITTER IN THE MINI IF THE SEATS
WERE REDESIGNED. BETTER IF LIKE THE MAXI BUT SHOULD PAOD THE LOWER RACK.
FIRE EXTINGUISHER IS CARRIED ON FLNOR BOARCS LOOSE BEHIND THE ORIVERS
FSET BECAUSE THERE IS NU DESIGMATEN PLACS T9 PUT I[T. .
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